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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a cost of a color 
filter substrate and costs of various instruments using 
the color filter substrate by reducing consumption of a 
material for protective films constituting the color filter 
substrate. 

SOLUTION: The color filter substrate 1 is provided with 
a substrate 2, partition materials 5 to partition the 
surface of the substrate 2 into a plurality of regions, 
color pixels 3 arranged inside a plurality of the regions 
with thickness thinner than the partition materials 5 and 
protective films 4 arranged on the color pixels 3 inside a 
plurality of the regions with thickness not exceeding that 
of the partition materials 5. The consumption of the 
material for the protective films 4 is held down because 
the protective films 4 are formed on individual regions 
partitioned by the partition materials 5 and not formed 
on the whole gamut of the surface of the substrate 2. 
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Japan Patent Office is not responsible for 
any 

damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A light filter substrate 
characterized by having a protective coat 
prepared by thickness which does not 
exceed said partition material on a base 
material, partition material which 
divides a front face of this base material 
to two or more fields, a color picture 
element prepared in said two or more 
fields more thinly than said partition 
material, and said color picture element 
in said two or more fields. 
[Claim 2] Said two or more protective 
coats are light filter substrates 
characterized by including a protective 
coat from which thickness differs in claim 
1. 

[Claim 3] It is the light filter substrate 
characterized by forming said two or 
more protective coats in height with those 
nuchal plane almost equal to nuchal 
plane of said partition material in claim 1 



or claim 2. 

[Claim 4] Said protective coat is a light 
filter substrate characterized by 
including a protective coat of different 
thickness according to a difference in 
thickness of said color picture element 
including a color picture element of claim 
1 to claim 3 from which said two or more 
color picture elements differ [ in / at least 
/ any one ] in thickness. 
[Claim 5] It is the light filter substrate 
characterized by thing of claim 1 to claim 
4 which said partition material is formed 
on a black mask in any one, or is served 
as a black mask at least. 
[Claim 6] A manufacture method of a 
light filter substrate which is equipped 
with the following and characterized by 
breathing out to said two or more fields, 
and forming a protective coat by making 
a protective coat material into a drop at 
said protective coat formation process. A 
partition material formation process 
which forms partition material which 
divides a front face of a base material to 
two or more fields on this base material A 
color picture element formation process 
which forms a color picture element in 
said two or more fields more thinly than 
said partition material A protective coat 
formation process which said color 
picture element of two or more of said 
fields was formed upwards, and forms a 
protective coat 

[Claim 7] It is the manufacture method of 
a light filter substrate characterized by 
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forming said protective coat in height 
with those nuchal plane almost equal to 
nuchal plane of said partition material at 
said protective coat formation process in 
claim 6. 

[Claim 8] It is the manufacture method of 
a light filter substrate characterized by 
for said two or more color picture 
elements forming a color picture element 
from which thickness differs at said color 
picture element formation process in 
claim 6 or claim 7, and said protective 
coat forming a protective coat of different 
thickness according to a difference in 
thickness of a color picture element at 
said protective coat formation process. 
[Claim 9] A manufacture method of a 
light filter substrate characterized by 
thing of claim 6 to claim 8 for which it 
breathes out to said two or more fields, 
and a color picture element is formed by 
making a color picture element material 
into a drop at said color picture element 
formation process in any one at least. 
[Claim 10] It is the manufacture method 
of a light filter substrate characterized by 
thing of claim 6 to claim 9 which said 
protective coat material includes for at 
least one of acrylic resin, an epoxy resin, 
imide system resin, or the fluorine 
system resin in any one at least. 
[Claim 11] It is the manufacture method 
of a light filter substrate characterized 
[ in / at least / any one ] by viscosity of 
said protective coat being [ of claim 6 to 
claim 10 ] 4cps - 50cps. 



[Claim 12] Liquid crystal equipment 
which has a substrate of a couple which 
pinches liquid crystal characterized by 
providing the following, and a light filter 
substrate formed in one [ at least ] 
substrate Said light filter substrate is a 
base material. Partition material which 
divides a front face of this base material 
to two or more fields A color picture 
element prepared in said two or more 
fields more thinly than said partition 
material A protective coat prepared by 
thickness which does not exceed said 
partition material on said color picture 
element in said two or more fields 
[Claim 13] Said two or more protective 
coats are liquid crystal equipment 
characterized by including a protective 
coat from which thickness differs in claim 
12. 

[Claim 14] It is liquid crystal equipment 
characterized by forming said two or 
more protective coats in height with those 
nuchal plane almost equal to nuchal 
plane of said partition material in claim 
12 or claim 13. 

[Claim 15] Said protective coat is liquid 
crystal equipment characterized by 
including a protective coat of different 
thickness according to a difference in 
thickness of said color picture element 
including a color picture element of claim 
12 to claim 14 from which said two or 
more color picture elements differ [ in / at 
least / any one ] in thickness. 
[Claim 16] It is liquid crystal equipment 
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characterized by thing of claim 12 to 
claim 15 which said partition material is 
formed on a black mask in any one, or is 
served as a black mask at least. 
[Claim 17] It is liquid crystal equipment 
characterized [ in / at least / any one ] by 
said liquid crystal being [ of claim 12 to 
claim 16 ] STN (Super Twisted Nematic) 
liquid crystal or TN (Twisted Nematic) 
liquid crystal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
light filter substrate which forms two or 
more color picture elements called R, G, B, 
C, M, Y, etc. on a base material, and 
changes, and its manufacture method. 
Moreover, this invention relates to the 
liquid crystal equipment constituted 
using the light filter substrate. 
[0002] 

[Description of the Prior Art] In recent 
years, liquid crystal equipment is widely 
used for electronic equipment, such as a 
portable telephone and a pocket mold 
personal computer, increasingly 
Moreover, the liquid crystal equipment of 
the structure of performing color display 
using a light filter substrate has also 
come to be used widely. 
[0003] As a light filter substrate, each 



color picture element 202R, 202G, and 
202B of R (red), G (green), and B (blue) is 
formed in a predetermined array, for 
example, a stripe array, a mosaic array, a 
delta array, etc. on the front face of the 
base material 201 formed by glass, 
plastics, etc., and the configuration which 
forms a protective coat 203 on it and 
changes is further known so that it may 
be shown in the former, for example, 
drawing 18 . 

[0004] Some reasons for forming a 
protective coat 203 are considered. In 
case an electrode is formed in the front 
face of the light filter substrate by 1st 
carrying out flattening of the front face of 
a light filter substrate by formation of a 
protective coat, it is for preventing that 
the electrode goes out. It is for raising the 
contrast ratio between pixels by low 
resistanceization of the electrode on a 
protective coat to the 2nd. It is for the 
pixel in a light filter substrate to prevent 
Lycium chinense with a blemish in the 
process performed to the 3rd following 
the protective coat formation back, i.e., a 
protection feature. When a light filter 
substrate is used for liquid crystal 
equipment, after liquid crystal is enclosed 
with the 4th into a eel gap, it is for 
preventing that an impurity is spread 
from a light filter substrate to liquid 
crystal. 
[0005] 

[Problem(s) to be Solved by the 
Invention] As for the conventional 
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protective coat 203 in a light filter 
substrate, it was common to have been 
produced all over a base material 201 to 
form a transparence resist etc. by 
uniform thickness, for example, by 
forming in uniform thickness using a spin 
coat method. However, by such 
conventional method, since the protective 
coat material was consumed so much, 
there was a problem of being 
uneconomical. 

[0006] This invention aims at reducing 
the cost of the various devices using the 
cost of a light filter substrate, and a light 
filter substrate by accomplishing in view 
of the above-mentioned trouble, and 
reducing the consumption of a protective 
coat material. 
[0007] 

[Means for Solving the Problem] (l) In 
order to attain the above-mentioned 
object, a light filter substrate concerning 
this invention is characterized by having 
a protective coat prepared by thickness 
which does not exceed said partition 
material on a base material, partition 
material which divides a front face of this 
base material to two or more fields, a 
color picture element prepared in said 
two or more fields more thinly than said 
partition material, and said color picture 
element in said two or more fields. 
[0008] Since according to the light filter 
substrate of this configuration a 
protective coat is formed in each field 
divided by partition material and it is not 



formed throughout a front face of a base 
material, consumption of a protective 
coat material can be stopped low and, 
therefore, a light filter substrate can be 
manufactured cheaply. 
[0009] In a light filter substrate of the 
above-mentioned configuration, said two 
or more protective coats can contain a 
protective coat from which thickness 
differs. According to this configuration, 
even if it is the case where it differs for 
every field where thickness of two or 
more color picture elements formed on a 
base material is divided by partition 
material, a front face of a light filter 
substrate can be made flat. 
[0010] Moreover, as for said two or more 
protective coats, in a light filter substrate 
of the above-mentioned configuration, it 
is desirable to form those nuchal plane in 
height almost equal to nuchal plane of 
said partition material. When forming an 
electrode in a front face of the light filter 
substrate, for example since a front face 
of a light filter substrate becomes flat if it 
carries out like this, it can prevent that 
the electrode goes out. 
[0011] In addition, "it is almost equal" is 
semantics also including such an error 
here, when a difference arises according 
to an error on manufacture etc., and a 
function as a protective coat can be 
attained. 

[0012] Moreover, in a light filter 
substrate of the above-mentioned 
configuration, said protective coat can 
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contain a protective coat of different 
thickness according to a difference in 
thickness of said color picture element 
including a color picture element from 
which said two or more color picture 
elements differ in thickness. According to 
this configuration, color display of a hue 
according to hope is realizable by 
changing thickness of a color picture 
element. Moreover, since thickness of a 
protective coat is changed according to 
thickness of a color picture element, it 
can prevent irregularity of a color picture 
element turning into irregularity on a 
front face of a light filter substrate, and 
appearing. 

[0013] Moreover, in a light filter 
substrate of the above-mentioned 
configuration, said partition material is 
formed on a black mask, or can serve as a 
black mask. When partition material is 
formed on a black mask, the partition 
material can be formed by either 
protection from -light material or 
non-shading material. Moreover, when 
partition material serves as a black mask, 
the black mask is formed by 
pro tectionfrom -light material. In this 
operation gestalt, partition material is 
formed more thickly than a color picture 
element. 

[0014] (2) Next, a manufacture method of 
a light filter substrate concerning this 
invention A partition material formation 
process which forms partition material 
which divides a front face of a base 



material to two or more fields on this 
base material, A color picture element 
formation process which forms a color 
picture element in said two or more fields 
more thinly than said partition material, 
It is characterized by having a protective 
coat formation process which said color 
picture element of two or more of said 
fields was formed upwards, and forms a 
protective coat, breathing out to said two 
or more fields by making a protective coat 
material into a drop at said protective 
coat formation process, and forming a 
protective coat. 

[0015] The above-mentioned protective 
coat formation process can be attained by 
choosing a protective coat material as ink 
which carries out the regurgitation in 
so-called ink regurgitation method of an 
ink jet method. A method which carries 
out the regurgitation of the ink as an ink 
jet method using elastic deformation of a 
piezoelectric device, a method which 
carries out the regurgitation of the ink 
using thermal expansion of ink, and a 
method of other arbitration are 
employable. 

[0016] According to a manufacture 
method of a light filter substrate of the 
above-mentioned configuration, since a 
protective coat is supplied in the shape of 
a dot for two or more fields of every, a 
protective coat can adjust the thickness 
not for the whole surface of a base 
material but for every partition field. For 
this reason, consuming a protective coat 
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material to ** is lost, and a light filter 
substrate can be manufactured cheaply. 
[0017] As for said protective coat, in a 
manufacture method of a light filter 
substrate of the above-mentioned 
configuration, it is desirable at said 
protective coat formation process to form 
those nuchal plane in height almost equal 
to nuchal plane of said partition material. 
By manufacture method of this invention, 
since a protective coat is formed for every 
partition field, the above nuchal-plane 
accommodation can be performed to easy 
and accuracy. If nuchal plane of a 
protective coat and nuchal plane of 
partition material are formed in almost 
equal height like this invention, a front 
face of a light filter substrate can be 
formed in an exact flat side. 
[0018] In addition, "it is almost equal" is 
semantics also including such an error 
here, when a difference arises according 
to an error on manufacture etc., and a 
function as a protective coat can be 
attained. 

[0019] Moreover, in a manufacture 
method of a light filter substrate of the 
above-mentioned configuration, by said 
color picture element formation process, 
said two or more color picture elements 
can form a color picture element from 
which thickness differs, and said 
protective coat can form a protective coat 
of different thickness according to a 
difference in thickness of a color picture 
element at said protective coat formation 



process. According to a manufacture 
method of this configuration, color 
display of a hue according to hope is 
realizable by changing thickness of a 
color picture element. Moreover, since 
thickness of a protective coat is changed 
according to thickness of a color picture 
element, it can prevent irregularity of a 
color picture element turning into 
irregularity on a front face of a light filter 
substrate, and appearing. 
[0020] Moreover, in a manufacture 
method of a light filter substrate of the 
above-mentioned configuration, it is 
desirable to breathe out to said two or 
more fields by making a color picture 
element material into a drop at said color 
picture element formation process, and to 
form a color picture element. This 
configuration can be attained by choosing 
a color picture element material as ink 
which carries out the regurgitation in 
so-called ink regurgitation method of an 
ink jet method. A method which carries 
out the regurgitation of the ink as an ink 
jet method also in this case using elastic 
deformation of a piezoelectric device, a 
method which carries out the 
regurgitation of the ink using thermal 
expansion of ink, and a method of other 
arbitration are employable. 
[0021] According to a manufacture 
method of a light filter substrate of this 
configuration, since ink, i.e., a color 
picture element material, can be supplied 
to each location of two or more fields on a 
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base material by discharge quantity of 
the amount of hope, it is dramatically 
advantageous when manufacturing a 
light filter substrate concerning this 
invention. 

[0022] Moreover, in a manufacture 
method of a light filter substrate of the 
above-mentioned configuration, said 
protective coat material can contain at 
least one of acrylic resin, an epoxy resin, 
imide system resin, or the fluorine 
system resin. 

[0023] Moreover, as for viscosity of said 
protective coat material, in a 
manufacture method of a light filter 
substrate of the above-mentioned 
configuration, it is desirable that it is 
4cps - 50cps. When viscosity of a 
protective coat material is less than 4cps, 
there is a possibility that the fluidity of a 
protective coat material may be too high, 
and membrane formation of hope cannot 
be performed. Moreover, when viscosity of 
a protective coat material exceeds 50cps, 
there is a possibility that regurgitation of 
a protective coat material of the amount 
of hope may become impossible firom an 
ink jet arm head. Therefore, as for 
viscosity of a protective coat material, it 
is desirable that it is 4cps - 50cps. 
[0024] (3) Next, set liquid crystal 
equipment concerning this invention to 
liquid crystal equipment which has a 
substrate of a couple which pinches liquid 
crystal, and a light filter substrate 
formed in one [ at least ] substrate. Said 



light filter substrate is characterized by 
having a protective coat prepared by 
thickness which does not exceed said 
partition material on a base material, 
partition material which divides a front 
face of this base material to two or more 
fields, a color picture element prepared in 
said two or more fields more thinly than 
said partition material, and said color 
picture element in said two or more fields. 
[0025] Since according to liquid crystal 
equipment of this configuration a 
protective coat is formed in each field 
divided by partition material in a light 
filter substrate which is that component 
and it is not formed throughout a front 
face of a base material, consumption of a 
protective coat material can be stopped 
low and, therefore, a light filter substrate 
can be manufactured cheaply. 
[0026] Moreover, in liquid crystal 
equipment of the above-mentioned 
configuration, said two or more protective 
coats can contain a protective coat from 
which thickness differs. According to this 
configuration, even if it is the case where 
it differs for every field where thickness 
of two or more color picture elements 
formed on a base material is divided by 
partition material, a front face of a light 
filter substrate can be made flat. 
[0027] Moreover, as for said two or more 
protective coats, in liquid crystal 
equipment of the above-mentioned 
configuration, it is desirable to form those 
nuchal plane in height almost equal to 
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nuchal plane of said partition material. 
When forming an electrode in a front face 
of the light filter substrate, for example 
since a front face of a light filter substrate 
in liquid crystal equipment becomes flat 
if it carries out like this, it can prevent 
that the electrode goes out. 
[0028] In addition, "it is almost equal" is 
semantics also including such an error 
here, when a difference arises according 
to an error on manufacture etc., and a 
function as a protective coat can be 
attained. 

[0029] Moreover, in liquid crystal 
equipment of the above-mentioned 
configuration, said protective coat can 
contain a protective coat of different 
thickness according to a difference in 
thickness of said color picture element 
including a color picture element from 
which said two or more color picture 
elements differ in thickness. According to 
this configuration, color display of a hue 
according to hope is realizable by 
changing thickness of a color picture 
element. Moreover, since thickness of a 
protective coat is changed according to 
thickness of a color picture element, it 
can prevent irregularity of a color picture 
element turning into irregularity on a 
front face of a light filter substrate, and 
appearing. 

[0030] Moreover, in liquid crystal 
equipment of the above-mentioned 
configuration, said partition material is 
formed on a black mask, or can serve as a 



black mask. When partition material is 
formed on a black mask, the partition 
material can be formed by either 
protection-from-light material or 
non-shading material. Moreover, when 
partition material serves as a black mask, 
the black mask is formed by 
protection-from-light material. In this 
operation gestalt, partition material is 
formed more thickly than a color picture 
element. 

[0031] Moreover, as for said liquid crystal, 
in liquid crystal equipment of the 
above-mentioned configuration, it is 
desirable that they are STN (Super 
Twisted Nematic) liquid crystal or TN 
(Twisted Nematic) liquid crystal. With 
liquid crystal equipment using STN LCD 
and TN liquid crystal, a display is 
performed using birefringence in a liquid 
crystal layer, and it is desired for 
thickness of a liquid crystal layer to be 
uniform about the whole surface of a 
viewing area. Therefore, this invention 
which can secure the surface smoothness 
of a light filter substrate certainly is 
advantageous especially when using STN 
LCD and TN liquid crystal. 
[0032] 

[Embodiment of the Invention] (The 1st 
operation gestalt) Drawing 2 (a) shows 
the planar structure of 1 operation 
gestalt of the fight filter substrate 
concerning this invention. Moreover, 
drawing 1 shows the cross-section 
structure according to the I I line of 
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drawing 2 (a). The base material 2 
formed by glass, plastics, etc. as the light 
filter substrate 1 of this operation gestalt 
was shown in drawing 1 , The black mask 
6 formed in the front face of the base 
material 2, and the bank 5 as partition 
material formed on the black mask 6, It 
has two or more color picture elements 3 
formed in the field surrounded by the 
bank 5, and the protective coat 4 which is 
the field similarly surrounded by bank 5 
and was formed in piles on the color 
picture element 3. 

[0033] Bank 5 and its lower layer black 
mask 6 are formed in the shape of [ which 
uses as a grid hole the portion which 
forms the color picture element 3 and a 
protective coat 4 in drawing 2 (a) ] a grid, 
and a protective coat 4 and its lower layer 
color picture element 3 are formed so that 
those grid holes may be filled. Thereby, 
two or more color picture elements 3 are 
formed in the front face of a base material 

2 in the shape of a dot matrix with the 
shape of a dot pattern, and tliis operation 
gestalt. 

[0034] The black mask 6 is formed with a 
metal or a resin material without 
translucency. Moreover, the color picture 
element 3 is formed by the color material 
of any 1 color of R (red), G (green), and 
the B (blue), respectively, and each of 
those color picture elements 3 are put in 
order by the predetermined array. As this 
array, the stripe array shown in drawing 

3 (a), the mosaic array shown in drawing 



3 (b), the delta array shown in drawing 3 
(c) are known, for example. 
[0035] A stripe array is a color scheme in 
which all the columns of a matrix become 
the same color. A mosaic array is a color 
scheme in which three color picture 
elements of the arbitration located in a 
line on the straight line in every direction 
become three colors of R, G, and B. And a 
delta array is a color scheme in which 
three color picture elements to which 
arrangement of a color picture element is 
carried out in a completely different class, 
and which arbitration adjoins become 
three colors of R, G, and B. 
[0036] In drawing 2 (a), for example, the 
diagonal size of the magnitude of the 
light filter substrate 1 is 1.8 inches. 
Moreover, the magnitude of one color 
picture element 3 is 

30micrometerx lOOmicrometer. Moreover, 
the gap between each color picture 
element 3 and the pitch between the 
so-called elements are 75 micrometers. 
[0037] With this operation gestalt, it is 
formed more thinly than bank 5, the 
height, i.e., the thickness, of each color 
picture elements 3R, 3G, and 3B, and 
each thickness differs further, 
respectively. Specifically G color picture 
element 3G are the thickest, R color 
picture element 3R is thick to the degree, 
and B color picture element 3B is formed 
most thinly. Thus, thickness differs 
between each color picture element for 
emphasizing or weakening a specific color 
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as main according to an observer's hope. 
Moreover, thickness control of forming 
lower than other color picture elements G 
color picture element 3G with large effect 
in resolution visually etc. may be 
performed. 

[0038] Thus, when thickness has a 
difference between each color picture 
elements 3R and 3G and 3B, a protective 
coat 4 is formed in different thickness 
according to a difference of the thickness 
of those color picture elements 3R, 3G, 
and 3B. Specifically the thickness of the 
protective coat 4 corresponding to G color 
picture element 3G is the thinnest, the 
protective coat 4 corresponding to R color 
picture element 3R is thin to the degree, 
and the protective coat 4 corresponding to 
B color picture element 3B is formed most 
thickly. And the height of the nuchal 
plane of the protective coat 4 formed in 
each color picture element 3 in piles is 
almost equal to the height of bank 5 by 
such thickness control. 
[0039] It is semantics also including the 
difference in such height that the height 
of a protective coat 4 and bank 5 includes 
physically the case of being the same, 
thoroughly with "it being almost equal" in 
this case, when those height is slightly 
different for the error on manufacture, or 
unescapable reasons of manufacture from 
the first and a protective coat 4 can act 
similarly functionally. 
[0040] In addition, the height is almost 
equal to the height of bank 5, and the 



protective coat 4 does not necessarily 
need to be formed. Even in this case, a 
protective coat 4 can attain functions, 
such as a protection feature which 
prevents breakage on the color picture 
element 3, and diffusion prevention of the 
impurity to liquid crystal. 
[0041] Considering the case where the 
light filter substrate 1 of this operation 
gestalt is used as a light filter substrate 
for example, in liquid crystal equipment, 
in drawing 1 , an electrode is prepared in 
the front face of the color picture element 
3. At this time, if irregularity is shown in 
the front face of the light filter substrate 
1 in which the color picture element 3 
was formed, a level difference will be 
made to an electrode, and there is a 
possibility that that electrode may be 
disconnected. On the other hand, 
according to the light filter substrate 1 of 
this operation gestalt with which the 
front face was smoothly formed by 
forming a protective coat 4, cutting of 
such an electrode can be prevented 
certainly. 

[0042] In using the light filter substrate 1 
concerning this operation gestalt as an 
optical element for a full color display, it 
performs a full color display by forming 
one pixel for R, G, and the B3 piece color 
picture element 3 as one unit, and 
making any one or those combination of R, 
G, and B in 1 pixel pass light selectively. 
At this time, the black mask 6 formed 
with a metal or a resin material without 
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translucency prevents that light leaks 
from portions other than color picture 
element 3. 

[0043] The light filter substrate 1 shown 
in drawing 1 is cut down from the mother 
base material 12 of a large area as shown 
in drawing 2 (b). Each light filter 
substrate 1 is formed by specifically 
forming the pattern for one piece of the 
light filter substrate 1 in each front face 
of two or more light filter formation fields 
11 set up in the mother base material 12 
first, forming the slot for cutting in the 
surroundings of those light filter 
formation fields 11 further, and cutting 
the mother base material 12 along those 
slots further. 

[0044] The manufacture method of 
manufacturing hereafter the light filter 
substrate 1 shown in drawing 2 (a), and 
its manufacturing installation are 
explained. 

[0045] Drawing 4 shows the manufacture 
method of the light filter substrate 1 
typically in order of the process. First, 
with the metal which does not have 
translucency in the front face of the 
mother base material 12 formed by glass, 
plastics, etc., or a resin material 
(chromium), for example, Cr, the black 
mask 6 is seen from arrow head B, and it 
forms in a grid like pattern. The portion 7 
of the grid hole of a grid-like pattern is 
the field in which the color picture 
element 3 is formed, i.e., a color picture 
element formation field. The flat-surface 



size at the time of seeing from [ of each 
color picture element formation field 7 
formed with this black mask 6 ] arrow 
head B is formed in about 
30micrometerx lOOmicrometer. 
[0046] After the black mask 6 forms a 
material, for example, Cr etc., by the 
membrane formation technique of 
arbitration, for example, sputtering, 
uniformly by the uniform thickness of 
about 0.1-0.2 micrometers, it is formed in 
a grid-like pattern by the proper 
patterning technique, for example, the 
photolithography method, (process Pi). 
In a process P2, bank 5 is formed after 
formation of the black mask 6. The resin 
of ** ink nature is specifically desirably 
formed in predetermined thickness using 
a spin coat method, and it forms in the 
shape of [ predetermined ] a grid using 
the still more proper patterning 
technique, for example, the 
photolithography method. Under the 
present circumstances, the width of face 
of the black mask 6 and the width of face 
of bank 5 do not necessarily need to be in 
agreement. 

[0047] Then, in a process P3, in each field 
divided by the bank 5, the ink jet method 
is used and the color picture element 3 of 
R, G, and B is formed. Scanning the front 
face of the mother base material 12 by 
the ink jet arm head 22, it breathes out as 
an ink drop to the predetermined timing 
corresponding to the array pattern which 
shows either of drawing 3 the color 
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picture element material 8 from the 
nozzle 27 prepared in the ink jet arm 
head 22, and is made to specifically 
adhere on the mother base material 12. 
And a color picture element material is 
solidified by baking processing, UV 
irradiation processing, or vacuum-drying 
processing, and the color picture element 
3 is formed. The color picture element 
pattern of the array of hope is formed by 
repeating this processing to each color 
picture elements 3R and 3G and every 3B. 
[0048] Then, in a process P4, it is in each 
field divided by the bank 5, and on the 
color picture element 3, the ink jet 
method is used and a protective coat 4 is 
formed. Scanning the front face of the 
mother base material 12 by the ink jet 
arm head 22, it breathes out as an ink 
drop to the predetermined timing 
corresponding to the array pattern which 
shows either of drawing 3 the protective 
coat material 10 from the nozzle 27 
prepared in the ink jet arm head 22, and 
is made to specifically adhere like the 
case of the color picture element 3 on 
each color picture element 3 on the 
mother base material 12, And a 
protective coat material is solidified by 
after that, for example, 200 degrees C, 
and baking processing for 30 minutes - 60 
minutes, and a protective coat 4 is formed. 
[0049] In addition, in the ink jet 
processing in the color picture element 
formation process P3, the scan of the ink 
jet arm head 22 is repeated for R [ of the 



color picture element 3 ], G, and B each 
color of every, a color picture element is 
formed, or the nozzle of R, G, and B3 color 
is furnished to one ink jet arm head 22, 
and R, G, and B3 color can also be 
simultaneously formed by one scan. 
[0050] On the other hand, in the ink jet 
processing in the protective coat 
formation process P4, the ink drop of the 
specified quantity is supplied throughout 
[ scan term / 1 time of the ink jet arm 
head 22 of] to two or more gridlike holes 
of all formed of bank 5. However, when 
the thickness of the color picture element 
3 currently formed in the grid-like hole 
differs for every color of R, G, and B, the 
discharge quantity of the ink which 
carries out the regurgitation from a 
nozzle 27 is also adjusted in optimum 
dose for every color. 

[0051] You may decide to exchange and 
equip the same ink jet equipment with 
the ink jet arm head 22 used at the color 
picture element formation process P3, 
and the ink jet arm head 22 used at the 
protective coat formation process P4, or 
may decide to equip separate ink jet 
equipment with each, and to use those 
ink jet equipments according to an 
individual. Moreover, the thing same as 
ink jet equipment which equips with the 
ink jet arm head 22 and it depending on 
the case is used, and the method that the 
ink supplied to the same ink jet arm head 
22 is exchanged between a color picture 
element material and a protective coat 
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material can also be adopted. 
[0052] in addition, the scan method of the 
mother base material 12 by the ink jet 
arm head 22 in the color picture element 
formation process P3 and the protective 
coat formation process P4 is not limited 
to a special method, and is considered by 
versatility. For example, arrange two or 
more nozzles 27 in the almost same 
length as one side of the mother base 
material 12, and a nozzle train is 
constituted. The method of supplying the 
picture element material 8 and the 
protective coat material 10 all over the 
mother base material 12 by one scan, 
How to supply ink all over the mother 
base material 12 etc. can be considered by 
repeating vertical scanning for shifting 
horizontal scanning and the 
horizontal -scanning location for carrying 
out the regurgitation of the ink about the 
ink jet arm head 22 which has the nozzle 
train of the length of the mother base 
material 12 shorter than one side, and 
performing it. 

[0053] Drawing 5 shows 1 operation 
gestalt of the ink jet equipment which is 
an example of the equipment for carrying 
out the color picture element formation 
process P3 and the protective coat 
formation process P4 of drawing 4 . This 
ink jet equipment 16 is equipment for 
making a color picture element material 
or a protective coat material breathe out 
and adhere to the predetermined location 
in each light filter formation field 11 in 



the mother base material 12 (to refer to 
drawing 2 (b)) as a drop of ink. 
[0054] The head unit 26 with which ink 
jet equipment 16 was equipped with the 
ink jet arm head 22 in drawing 5 , The 
head positional controller 17 which 
controls the location of the ink jet arm 
head 22, The substrate positional 
controller 18 which controls the location 
of the mother base material 12, and the 
horizontal- scanning driving gear 19 
which carries out horizontal- scanning 
migration of the ink jet arm head 22 to 
the mother base material 12, The 
vertical-scanning driving gear 21 which 
carries out vertical scanning migration of 
the ink jet arm head 22 to the mother 
base material 12, It has the control 
apparatus 24 which manages whole 
control of the substrate feeder 23 which 
supplies the mother base material 12 to 
the predetermined activity location in ink 
jet equipment 16, and ink jet equipment 
16. 

[0055] Each equipment of the head 
positional controller 17, the substrate 
positional controller 18, the 
horizontal- scanning driving gear 19, and 
the vertical-scanning driving gear 21 is 
installed on the base 9. Moreover, each of 
those equipments are covered with 
covering 14 if needed. 
[0056] The ink jet arm head 22 has the 
six head sections 20 and the carriage 25 
as a support means which puts in order 
and supports those head sections 20 with 
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plurality and this operation gestalt, as 
shown in drawing 7 . Carriage 25 has in 
the location which should support the 
head section 20, somewhat larger hole, 
i.e., crevice, than the head section 20, it is 
put into each head section 20 into those 
holes, and it is further fixed by the 
conclusion means of a screw, adhesives, 
and others. Moreover, the head section 20 
may be fixed by mere press fit, without 
using a special conclusion means, when 
the location of the head section 20 to 
carriage 25 is decided to be accuracy. 
[0057] The head section 20 has the nozzle 
train 28 formed by arranging two or more 
nozzles 27 in the shape of a train, as 
shown in drawing 7 (b). The number of 
nozzles 27 is 180, the bore diameter of a 
nozzle 27 is 28 micrometers, and the 
nozzle pitch between nozzles 27 is 141 
micrometers. In drawing 2 (a) and 
drawing 2 (b), the main scanning 
direction to a base material 2 and the 
mother base material 12 is the direction 
of X, the direction of Y which intersects 
perpendicularly with it is the direction of 
vertical scanning, and those directions of 
X and the direction of Y are set up as a 
graphic display to the ink jet arm head 22 
in drawing 7 (a). 

[0058] Although the ink jet arm head 22 
carries out horizontal scanning of the 
mother base material 12 by carrying out 
a parallel displacement in the direction of 
X, a color picture element material or a 
protective coat material is made to 



adhere to the predetermined location in 
the mother base material 12 by carrying 
out the regurgitation of the color picture 
element material or protective coat 
material as ink selectively between this 
horizontal scanning from two or more 
nozzles 27 in each head section 20. 
Moreover, the ink jet arm head 22 can 
shift the horizontal- scanning location by 
the ink jet arm head 22 at the 
predetermined gap by carrying out the 
parallel displacement only of length [ for 
one train ] L of the predetermined 
distance 28, for example, a nozzle train, 
or its integral multiple in the direction Y 
of vertical scanning. 

[0059] When each head section 20 is 
attached in carriage 25, the nozzle train 
28 of each head section 20 is set up so 
that it may appear in a straight line Z. 
moreover, the gap D of each adjacent 
head section 20 is set up so that the 
distance between nozzle 27 of the 
endmost part location of the head section 
20 of an adjacent couple which is alike, 
respectively and belongs may become 
equal to length L of the nozzle train 28 in 
each head section 20. Such arrangement 
about the nozzle train 28 is a measure for 
simplifying horizontal- scanning control of 
the direction of X about the ink jet arm 
head 22, and vertical-scanning control 
about the direction of Y, and the 
arrangement gestalt of the nozzle train 
28, i.e., the array gestalt over the 
carriage 25 of the head section 20, can be 
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set as arbitration in addition to the above. 
[0060] Each head section 20 has the 
internal structure shown in drawing 8 (a) 
and drawing 8 (b). Specifically, the head 
section 20 has two or more batch 
members 32 which join them to the 
nozzle plate 29 made from stainless steel, 
and the diaphragm 31 which counters it 
mutually. Between a nozzle plate 29 and 
a diaphragm 31, two or more ink rooms 
33 and ****** 34 are formed of the batch 
member 32. Two or more ink rooms 33 
and ****** 34 are mutually open for free 
passage through a path 38. 
[0061] The ink supply hole 36 is formed 
in the proper place of a diaphragm 31, 
and the ink feeder 37 is connected to this 
ink supply hole 36. This ink feeder 37 
supplies the color picture element 
material M or the protective coat 
material M to the ink supply hole 36. It is 
[ material / M / the supplied color picture 
element material M or / protective coat ] 
full of ****** 34, and further full of the 
ink room 33 through a path 38. 
[ material ] About the color picture 
element material M, it is any 1 color of R, 
G, and B which is supplied from the ink 
feeder 37, and the head section 20 which 
is different to each color, respectively is 
prepared. 

[0062] In addition, the color picture 
element material M is formed by making 
a solvent distribute each color color 
material of R, G, and B. Moreover, the 
protective coat material M is the 



heat curing mold resin or photo-curing 
mold resin which has translucency, for 
example, can be formed including at least 
one of aery he resin, an epoxy resin, imide 
system resin, or the fluorine system resin. 
Moreover, the viscosity of the protective 
coat material M is desirably set as 4cps - 
50cps. This is because it becomes difficult 
in le ss than 4cp s to carry out the 
regurgitation of the constant rate from a 
nozzle 27 in exceeding that it becomes 
difficult for a fluidity to be too high and to 
form in a specific configuration, and 
50cps. 

[0063] The nozzle 27 for injecting the 
color picture element material M or the 
protective coat material M in the shape of 
jet from the ink room 33 is formed in the 
nozzle plate 29. Moreover, the rear face of 
the field which forms the ink room 33 of a 
diaphragm 31 is made to correspond to 
this ink room 33, and the ink 
applicationof-pressure object 39 is 
attached in it. This ink 
application-of-pressure object 39 has the 
electrodes 42a and 42b of the couple 
which pinches this in piezoelectric-device 
41 list, as shown in drawing 8 (b). It 
bends and a piezoelectric device 41 
deforms so that it may project by 
energization to Electrodes 42a and 42b to 
the outside shown by the arrow head C, 
and thereby, the capacity of the ink room 
33 increases. Then, the color picture 
element material M equivalent to a part 
for the capacity which increased, or the 
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protective coat material M flows into the 

ink room 33 through a path 38 from 
****** 

[0064] Next, if the energization to a 
piezoelectric device 41 is canceled, both 
this piezoelectric device 41 and the 
diaphragm 31 will return to the original 
configuration. Thereby, since the ink 
room 33 also returns to the original 
capacity, the pressure of the color picture 
element material M in the interior of the 
ink room 33 or the protective coat 
material M rises, and from a nozzle 27, 
towards the mother base material 12 
(refer to drawing 2 (b)), the color picture 
element material M or the protective coat 
material M serves as drops 8 and 10, and 
it spouts. In addition, the ** ink layer 43 
which consists of 

nickeltetrafluoroethylene eutectoid 
deposit in order to prevent the flight 
deflection of drops 8 and 10, hole 
plugging of a nozzle 27, etc. is formed in 
the periphery of a nozzle 27. 
[0065] In drawing 6 , the head positional 
controller 17 has the Z motor 48 to which 
the parallel displacement of the alpha 
motor 44 to which the field internal 
version of the ink jet arm head 22 is 
carried out, the beta motor 46 which 
carries out the splash revolution of the 
ink jet arm head 22 at the circumference 
of an axis parallel to the direction Y of 
vertical scanning, the gamma motor 47 
which carries out the splash revolution of 
the ink jet arm head 22 at the 



circumference of an axis parallel to a 
main scanning direction X, and the ink 
jet arm head 22 is carried out in the 
vertical direction. 

[0066] The substrate positional controller 
18 shown in drawing 5 has the table 49 
which carries the mother base material 
12, and the theta motor 51 to which the 
field internal version of the table 49 is 
carried out like an arrow head theta in 
drawing 6 . Moreover, the 
horizontal- scanning driving gear 19 
shown in drawing 5 has the guide rail 52 
prolonged to a main scanning direction X, 
and the slider 53 which built in the linear 
motor by which pulse actuation is carried 
out, as shown in drawing 6 . When the 
linear motor to build in operates, along 
with a guide rail 52, the parallel 
displacement of the slider 53 is carried 
out to a main scanning direction. 
[0067] Moreover, the vertical- scanning 
driving gear 21 shown in drawing 5 has 
the guide rail 54 prolonged in the 
direction Y of vertical scanning, and the 
slider 56 which built in the linear motor 
by which pulse actuation is carried out, 
as shown in drawing 6 . When the linear 
motor to build in operates, along with a 
guide rail 54, the parallel displacement of 
the slider 56 is carried out in the 
direction Y of vertical scanning. 
[0068] The linear motor by which pulse 
actuation is carried out into a slider 53 or 
a slider 56 can control the location on the 
main scanning direction X of the ink jet 
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arm head 22 which could perform 
angle of -rotation control of an output 
shaft minutely by the pulse signal 
supplied to this motor, therefore was 
supported by the slider 53, the location on 
the direction Y of vertical scanning of a 
table 49, etc. with high definition. In 
addition, the position control of the ink 
jet arm head 22 or a table 49 is not 
restricted to the position control which 
used the pulse motor, but can also be 
realized by the feedback control using a 
servo motor, and the control method of 
other arbitration. 

[0069] The substrate feeder 23 shown in 
drawing 5 has the substrate hold section 
57 which holds the mother base material 
12, and the robot 58 which conveys the 
mother base material 12. A robot 58 has 
the pedestal 59 put on installation sides, 
such as a floor and a ground surface, the 
rise -and -fall shaft 61 which carries out 
rise and fall migration to a pedestal 59, 
the 1st arm 62 which rotates the 
rise-and-fall shaft 61 as a center, the 2nd 
arm 63 rotated to the 1st arm 62, and the 
adsorption pad 64 prepared in the head 
underside of the 2nd arm 63. The 
adsorption pad 64 can adsorb the mother 
base material 12 by air attraction etc. 
[0070] In drawing 5 , by the 
horizontal- scanning driving gear 19, it 
drives, and it is under the locus of the ink 
jet arm head 22 which carries out 
horizontal- scanning migration, and 
capping equipment 76 and cleaning 



equipment 77 axe arranged in one near 
location of the vertical scanning driving 
gear 21. Moreover, the electronic balance 
78 is arranged in the near location of 
another side. Cleaning equipment 77 is 
equipment for washing the ink jet arm 
head 22. The electronic balance 78 is a 
device which measures the weight of the 
drop of the ink breathed out from each 
nozzle 27 in the ink jet arm head 22 for 
every nozzle. And capping equipment 76 
is equipment for preventing desiccation of 
a nozzle 27, when the ink jet arm head 22 
is in a standby condition. 
[0071] Near the ink jet arm head 22, the 
camera 81 for arm heads is arranged by 
the relation which moves to the ink jet 
arm head 22 and one. Moreover, the 
camera 82 for substrates supported by 
the means for supporting (not shown) 
formed on the base 9 is arranged in the 
location which can photo the mother base 
material 12. 

[0072] The control apparatus 24 shown in 
drawing 5 has the main part section 66 of 
a computer which held the processor, the 
keyboard 67 as an input unit, and the 
CRT (Cathode Ray Tube) display 68 as an 
indicating equipment. The 

above-mentioned processor has, as shown 
in drawing 9 , CPU (Central Processing 
Unit)69 which performs data processing, 
and the memory 71, i.e., the information 
storage, which memorizes various 
information. 

[0073] Each device of the head actuation 
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circuit 72 which drives the head 
positional controller 17 shown in drawing 
5 , the substrate positional controller 18, 
the horizontal-scanning driving gear 19, 
the vertical- scanning driving gear 21, and 
the piezoelectric device 41 (refer to 
drawing 8 (b)) in the ink jet arm head 22 
is connected to CPU69 through an 
input/output interface 73 and a bus 74 in 
drawing 9 . Moreover, each device of the 
substrate feeder 23, an input unit 67, a 
display 68, the electronic balance 78, 
cleaning equipment 77, and capping 
equipment 76 is also connected to CPU69 
through an input/output interface 73 and 
a bus 74. 

[0074] Memory 71 RAM (Random Access 
Memory), Semiconductor memory called 
ROM (Read Only Memory) etc., It is a 
concept containing external storage, such 
as a hard disk, a CD-ROM reader, and a 
disk mold storage, etc. functionally The 
storage region which memorizes the 
program software with which the control 
procedure of actuation of ink jet 
equipment 16 was described, In addition 
to this, the field which functions as the 
storage region for memorizing the 
horizontal-scanning movement 
magnitude of the slider 53 to the main 
scanning direction X in drawing 6 and the 
vertical- scanning movement magnitude 
of the mother base material 12 to the 
direction Y of vertical scanning, the work 
area for CPU69, a temporary file, etc., 
and various kinds of storage regions are 



set up. 

[0075] By the manufacture method of the 
light filter substrate of this operation 
gestalt, ink jet equipment 16 is used at 
both the color picture element formation 
process P3 of drawing 4 , and the 
protective coat formation process P4. The 
ink jet equipment 16 used at these 
processes can use the structural almost 
same equipment. 

[0076] Moreover, the program software 
which regulates the whole procedure of 
color picture element formation in the 
memory 71 of drawing 9 with which the 
ink jet equipment 16 used at the color 
picture element formation process P3 is 
equipped, R and the G which realize color 
picture element arranging [ which 
drawing 3 wishes ], and B formation 
location data, the R and the G which 
specify whether in what amount each 
charge of color material supplies to each 
location of R, G, and B, B coating- weight 
data, etc. are memorized. This R and G, 
and B coating weight data can also be 
specified according to color, and can also 
be specified in connection with the 
coordinate location on the mother 
substrate 12. 

[0077] CPU69 about the ink jet 
equipment 16 for color picture element 
formation calculates whether the 
regurgitation of ink, i.e., the color picture 
element material, is carried out to either 
of two or more nozzles 27, and which 
timing during horizontal scanning of the 
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ink jet arm head 22 based on R, G, B 
formation location data and R and G, and 
B coating weight data. 
[0078] on the other hand, in the memory 
71 of drawing 9 with which the ink jet 
equipment 16 used at the protective coat 
formation process P4 is equipped The 
program software which regulates the 
whole procedure of protective coat 
formation like the case of the ink jet 
equipment 16 used at the color picture 
element formation process P3, R and G 
which realize color picture element 
arranging [ which drawing 3 wishes ], B 
formation location data, R and G which 
specify in what amount each charge of 
color material is supplied to each location 
of R, G, and B, B coating weight data, etc. 
are memorized. 

[0079] CPU69 about the ink jet 
equipment 16 for protective coat 
formation calculates whether the 
regurgitation of ink, i.e., the protective 
coat material, is carried out to either of 
two or more nozzles 27, and which timing 
during horizontal scanning of the ink jet 
arm head 22 based on R, G, B formation 
location data and R and G, and B coating 
weight data. For example, if the case 
where the discharge quantity of a 
protective coat material is decided to 
make almost equal the nuchal plane of a 
protective coat 4 and the nuchal plane of 
bank 5 is considered as shown in drawing 
I , CPU69 will compute the capacity 
which subtracted the capacity of the color 



picture element 3 from the capacity of the 
grid-like hole formed of bank 5 as 
discharge quantity of a protective coat 
material. 

[0080] Of course, it is also possible to 
memorize directly whether replace with 
memorizing R, G, and B coating weight 
data as memory 71 for the ink jet 
equipment 16 for protective coat 
formation, it is made to correspond to 
each color picture element of R, G, and B, 
and the regurgitation of what amount of 
a protective coat is carried out concretely. 
[0081] CPU69 of drawing 9 follows the 
program software memorized in memory 
71. It is what performs control for 
carrying out the regurgitation of ink, i.e., 
a color picture element material, or the 
protective coat material to the 
predetermined location of the front face of 
the mother base material 12. As a 
concrete functional implementation part 
The cleaning operation part which 
performs the operation for realizing 
cleaning treatment, It has the capping 
operation part for realizing capping 
processing, the gravimetry operation part 
which performs the operation for 
realizing the gravimetry using the 
electronic balance 78 (referring to 
drawing 5 ), and the drawing operation 
part which performs the operation for 
drawing a color picture element material 
or a protective coat material by the ink 
jet. 

[0082] Moreover, the drawing starting 
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position operation part for setting the ink 
jet arm head 22 to the initial position for 
drawing, if drawing operation part is 
divided in detail, The horizontal -scanning 
control operation part which calculates 
the control for carrying out scan 
migration of the ink jet arm head 22 at 
the rate of predetermined to a main 
scanning direction X, The 
vertical- scanning control operation part 
which calculates control only for the 
predetermined amount of vertical 
scanning to shift the mother base 
material 12 in the direction Y of vertical 
scanning, And it has various kinds of 
functional operation part called the 
nozzle regurgitation control operation 
part which performs the operation for 
controlling whether any of two or more 
nozzles 27 in the ink jet arm head 22 are 
operated to which timing, and the 
regurgitation of ink, i.e., a color picture 
element material, or the protective coat 
material is carried out. 
[0083] In addition, although each 
above-mentioned function was carried 
out to realizing in software using CPU69 
with this operation gestalt, when each 
above-mentioned function can be realized 
by the independent electronic circuitry 
which does not use CPU, it is also 
possible to use such an electronic 
circuitry. 

[0084] It explains based on the flow chart 
which shows actuation of the ink jet 
equipment 16 which consists of the 



above-mentioned configuration hereafter 
to drawing 10 . 

[0085] If ink jet equipment 16 operates by 
powering on by the operator, in step SI, 
initial setting will be performed first. 
Specifically, the head unit 26, the 
substrate feeder 23, and control 
apparatus 24 grade are set to the initial 
state decided beforehand. 
[0086] Next, if gravimetry timing comes 
(it is YES at step S2), the head unit 26 of 
drawing 6 will be moved to the place of 
the electronic balance 78 of drawing 5 
with the horizontal- scanning driving gear 
19 (step S3), and the amount of the ink 
breathed out from a nozzle 27 will be 
measured using the electronic balance 78 
(step S4). And according to the ink 
regurgitation property of each nozzle 27, 
the voltage impressed to the piezoelectric 
device 41 corresponding to each nozzle 27 
is adjusted (step S5). 

[0087] Next, if cleaning timing comes (it 
is YES at step S6), the head unit 26 will 
be moved to the place of cleaning 
equipment 77 with the 

horizontal -scanning driving gear 19 (step 
S7), and the ink jet arm head 22 will be 
cleaned with the cleaning equipment 77 
(step S8). 

[0088] When neither gravimetry timing 
nor cleaning timing comes (it is NO at 
steps S2 and S6), or when those 
processings are completed, in step S9, the 
substrate feeder 23 of drawing 5 is 
operated and the mother base material 
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12 is supplied to a table 49. Attraction 
maintenance of the mother base material 
12 in the substrate hold section 57 is 
carried out with the adsorption pad 64, 
next the rise-and-fall shaft 61, the 1st 
arm 62, and the 2nd arm 63 are 
specifically moved, even a table 49 is 
conveyed and the mother base material 
12 is pushed against the gage pin 50 
(refer to drawing 6 ) further prepared for 
the proper place of a table 49 beforehand. 
In addition, in order to prevent location 
gap of the mother base material 12 on a 
table 49, it is desirable to fix the mother 
base material 12 to a table 49 with means, 
such as air attraction. 
[0089] Next, observing the mother base 
material 12 with the camera 82 for 
substrates of drawing 5 , by rotating the 
output shaft of the theta motor 51 of 
drawing 6 in a minute angle unit, the 
field internal version of the table 49 is 
carried out in a minute angle unit, and 
the mother base material 12 is positioned 
(step S10). Next, an operation determines 
the location which starts drawing by the 
ink jet arm head 22, observing the 
mother base material 12 with the camera 
81 for arm heads of drawing 5 (step Sll), 
and the horizontal- scanning driving gear 
19 and the vertical- scanning driving gear 
21 are operated suitably, and the ink jet 
arm head 22 is moved to a drawing 
starting position (step S12). At this time, 
as shown in drawing 11 , the ink jet arm 
head 22 is set so that the extension 



direction Z of the nozzle train 28 of each 
head section 20 may turn into a main 
scanning direction X and the direction of 
a right angle. 

[0090] If the ink jet arm head 22 is put on 
a drawing starting position at step S12 of 
drawing 10 , after that, horizontal 
scanning to the direction of X will be 
started at step S13, and the regurgitation 
of ink will be started simultaneously. The 
horizontal -scanning driving gear 19 of 
drawing 6 operates, the ink jet arm head 
22 specifically carries out scan migration 
linearly at a fixed speed to the main 
scanning direction X of drawing 11 , 
during the migration, when a nozzle 27 
arrives at the field which should breathe 
out a color picture element material or a 
protective coat material, ink, i.e., a color 
picture element material, or a protective 
coat material is breathed out from the 
nozzle 27, and this field is filled. 
[0091] For example, when having 
considered the color picture element 
formation process P3 of drawing 4 
discharge quantity of VG and B color 
picture element 3B is set [ the discharge 
quantity of R color picture element 3R ] to 
VB for VR and the discharge quantity of 
G color picture element 3G in drawing 1 , 
itisVG >VR>VB. - - (l) 
Each color picture element is formed 
using the ink jet equipment 16 
corresponding to each color by ********, 
[0092] on the other hand - if each color 
picture element 3 shall be formed as 
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already shown in drawing 1 in the state 
of a top type (l) when the protective coat 
formation process P4 of drawing 4 is 
considered the object for B ■■ protective 
coat material for protective coat material 
>G for protective coat material >R - - (2) 
A protective coat 4 is formed using one 
ink jet equipment 16 by ******** 
Drawing 11 (b) shows the condition of 
carrying out the regurgitation of the 
dot-like protective coat material M on 
them in the amount suitable for the 
amount of each color picture elements 3R, 
3G, and 3B so that a top type (2) may be 
satisfied. 

[0093] In drawing 11 , after the ink jet 
arm head 22 ends one horizontal 
scanning to the mother base material 12 
(it is YES at step S14), the inversion 
transfer of the ink jet arm head 22 is 
carried out, and it returns to an initial 
position (step Si 5). And only the length of 
the amount 28 of vertical scanning which 
drove with the vertical- scanning driving 
gear 21, and was beforehand decided in 
the direction Y of vertical scanning, for 
example, the nozzle train belonging to the 
one head section 20, for one train, or its 
integral multiple moves the ink jet arm 
head 22 further (step S16). And next, 
horizontal scanning and the ink 
regurgitation are performed repeatedly, 
and the color picture element 3 or a 
protective coat 4 is formed in the field in 
which the color picture element 3 or the 
protective coat 4 is not yet formed (step 



S13). 

[0094] if the drawing activity of the color 
picture element 3 by the above ink jet 
arm heads 22 or a protective coat 4 is 
completed to all the fields of the mother 
base material 12 (it is YES at step S17) - 
step S18 - the substrate feeder 23 - or 
the mother base material 12 after 
processing is discharged by another 
conveyance device outside. Then, unless 
directions of processing termination are 
made by the operator (it is NO at step 
S19), it returns to step S2, and the ** 
arrival activity of the protective coat 
material to another mother base material 
12 is repeated, and is performed. 
[0095] If there are directions of activity 
termination from an operator (it is YES 
at step S19), CPU69 will convey the ink 
jet arm head 22 to the place of capping 
equipment 76 in drawing 5 , and will 
perform capping processing to the ink jet 
arm head 22 with the capping equipment 
76 (step S20). 

[0096] By the above, patterning about 
each color picture element 3 which 
constitutes the light filter substrate 1, or 
patterning about a protective coat 4 is 
completed. If patterning about a 
protective coat 4 is completed, the mother 
base material 12 with which two or more 
light filter substrates 1 ( drawing 2 (a)) 
which have the dot array of R, G, and B of 
a hope called a stripe array etc. were 
formed will be manufactured. 
[0097] In addition, the laminating of an 
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electrode, the orientation film, etc. will be 
further carried out to the front face of the 
thing which uses this light filter 
substrate 1 for the color display of liquid 
crystal equipment, then this light filter 
substrate 1. In such a case, if the mother 
base material 12 is cut and each light 
filter substrate 1 is cut down before 
carrying out the laminating of an 
electrode, the orientation film, etc., 
formation processes, such as a 
subsequent electrode, will become very 
troublesome. Therefore, it is desirable in 
such a case, not to cut the mother base 
material 12 immediately, after the light 
filter substrate 1 is completed on the 
mother base material 12, but to cut the 
mother base material 12, after required 
addition processes, such as electrode 
formation and orientation film formation, 
are completed. 

[0098] Since according to the light filter 

* 

substrate applied to this operation 
gestalt as mentioned above, and its 
manufacture method a protective coat 4 
is not formed throughout the front face of 
a base material 2 as shown in drawing 1 , 
the consumption of the material of a 
protective coat 4 is stopped low, and 
expense can be reduced. 
[0099] (The 2nd operation gestalt) 
Drawing 12 shows the example of an 
alteration of the head section 20 shown in 
drawing 7 (b). In the head section 20 
shown in drawing 7 (b), the nozzle train 
28 was established only for one train 



about the main scanning direction X. It 
replaces with this, the nozzle train 28 is 
related with a main scanning direction X 
in the head section 20 shown in drawing 
12 , and it is 2 successive-installation 
eclipse ****** at two or more trains and 
this operation gestalt. Since the 
regurgitation of the ink can be carried out 
by two nozzles 27 located in a line with 
that main scanning direction X when the 
carriage 25 of drawing 7 (a) carries out 
horizontal scanning in the direction of X 
if this head section 20 is used,-izing of the 
method of control of the discharge 
quantity of a color picture element 
material and a protective coat material 
can be carried out [ busy ]. 
[0100] (The 3rd operation gestalt) 
Drawing 13 shows the main processes of 
other operation gestalten of the 
manufacture method of the light filter 
substrate concerning this invention, and 
this process is replaced with the process 
shown by drawing 11 in the operation 
gestalt of the already explained point, 
and is performed. In addition, the light 
filter substrate manufactured by the 
manufacture method concerning this 
operation gestalt can be used as the light 
filter substrate shown in drawing 1 with 
a sign "1." Moreover, the light filter 
substrate 1 can be formed by starting 
from the mother base material 12 shown 
in drawing 2 (b). 

[0101] Moreover, the array of the color 
picture element formed in the light filter 



JP2002-189120 



24 



substrate 1 can be considered as various 
arrays, such as a stripe array shown in 
drawing 3 . Moreover, the process for 
forming the light filter substrate 1 can 
adopt as drawing 4 the process shown at 
processes P1-P4. Moreover, the ink jet 
equipment used in the color picture 
element formation process P3 and the 
protective coat formation process P4 can 
adopt the equipment of the structure 
shown in drawing 5 . 

[0102] The point that the operation 
gestalt shown in drawing 13 differs from 
a previous operation gestalt is that the 
extension direction Z of six nozzle trains 
28 inclines at an angle theta to the 
direction Y of vertical scanning, when 
comparing with drawing 11 and the ink 
jet arm head 22 is put on the initial 
position, i.e., the horizontal scanning 
starting position, to the mother base 
material 12 so that clearly, and the whole 
carriage 25 inclines at an angle theta to 
the direction Y of vertical scanning. 
[0103] Since each head section 20 
performs horizontal scanning in the 
direction of X in the state of the dip of an 
angle theta to the direction Y of vertical 
scanning, it can make the pitch between 
nozzles of two or more nozzles 27 
belonging to each head section 20 in 
agreement with the gap of the color 
picture element formation field on the 
mother base material 12 and the gap of a 
protective coat formation field, i.e., the 
pitch between elements, according to the 



configuration of this operation gestalt. 
Thus, if the pitch between nozzles and 
the pitch between elements are made 
geometrically in agreement, since it 
becomes unnecessary to carry out 
position control of the nozzle train 28 
about the direction Y of vertical scanning, 
it is convenient. 

[0104] (The 4th operation gestalt) 
Drawing 14 shows the main processes of 
the operation gestalt of further others of 
the manufacture method of the light filter 
substrate concerning this invention, is 
replaced with the process which also 
showed this process by drawing 11 in the 
operation gestalt of the already explained 
point, and is performed. In addition, the 
light filter substrate manufactured by the 
manufacture method concerning this 
operation gestalt can be used as the light 
filter substrate shown in drawing 1 with 
a sign "1." Moreover, the light filter 
substrate 1 can be formed by starting 
from the mother base material 12 shown 
in drawing 2 (b). 

[0105] Moreover, the array of the color 
picture element formed in the light filter 
substrate 1 can be considered as various 
arrays, such as a stripe array shown in 
drawing 3 . Moreover, the process for 
forming the light filter substrate 1 can 
adopt as drawing 4 the process shown at 
processes P1P4. Moreover, the ink jet 
equipment used in the color picture 
element formation process P3 and the 
protective coat formation process P4 can 



adopt the equipment of the structure 
shown in drawing 5 . 

[0106] The point that the operation 
gestalt shown in drawing 14 differs from 
a previous operation gestalt When the 
ink jet arm head 22 is put on the initial 
position, i.e., the horizontal- scanning 
starting position, to the mother base 
material 12 so that clearly, if it compares 
with drawing 11 , Although the whole 
carriage 25 does not incline to the 
direction Y of vertical scanning, when the 
six head sections 20 incline at an angle 
theta to the direction Y of vertical 
scanning separately, it is that the 
extension direction Z of each nozzle train 
28 inclines at an angle theta to the 
direction Y of vertical scanning. 
[0107] Since each nozzle train 28 
performs horizontal scanning in the 
direction of X in the state of the dip of an 
angle theta to the direction Y of vertical 
scanning, it can make the pitch between 
nozzles of two or more nozzles 27 
belonging to each nozzle train 28 in 
agreement with the gap of the color 
picture element formation field on the 
mother base material 12 and the gap of a 
protective coat formation field, i.e., the 
pitch between elements, according to the 
configuration of this operation gestalt. 
Thus, if the pitch between nozzles and 
the pitch between elements are made 
geometrically in agreement, since it 
becomes unnecessary to carry out 
position control of the nozzle train 28 
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about the direction Y of vertical scanning, 
it is convenient. 

[0108] Moreover, since the whole carriage 
25 is not made to incline like drawing 13 
with this operation gestalt and it is made 
to make each head section 20 have 
inclined, compared with the case where 
the distance to the furthest nozzle 27 
from the nozzle 27 nearest to the mother 
base material 12 which is a regurgitation 
object is drawing 13 , it can do 
remarkably small, and, so, the time 
amount of horizontal scanning to the 
direction of X can be shortened. Thereby, 
the production time of a light filter 
substrate can be shortened. 
[0109] (The 5th operation gestalt) 
Drawing 15 shows 1 operation gestalt of 
the liquid crystal equipment concerning 
this invention. Moreover, drawing 16 
shows the cross- section structure of 
liquid crystal equipment where XX-ray 
in drawing 15 was followed. In addition, 
the liquid crystal equipment of this 
operation gestalt is liquid crystal 
equipment of the transflective reflective 
method which performs a full color 
display by the passive matrix. 
[0110] In drawing 15 , liquid crystal 
equipment 101 mounts ICs 103a and 
103b for liquid crystal actuation as a 
semiconductor chip in a liquid crystal 
panel 102, connects FPC (Flexible 
Printed Circuit) 104 as a wiring 
connection element to a liquid crystal 
panel 102, and is formed by forming a 
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lighting system 106 in the rear-face side 
of a liquid crystal panel 102 as a back 
light further. 

[0111] A liquid crystal panel 102 is 
formed by sticking 1st substrate 107a 
and 2nd substrate 107b by the sealant 
108. A sealant 108 is formed by making 
epoxy system resin adhere to the inside 
front face of 1st substrate 107a or 2nd 
substrate 107b annularly by 
screen- stencil etc. Moreover, inside a 
sealant 108, as shown in drawing 16 , 
spherical or the flow material 109 formed 
in the shape of a cylinder is contained in 
the state of distribution with a conductive 
material. 

[0112] In drawing 16 , 1st substrate 107a 
has transparent glass and tabular base 
material 111a formed by transparent 
plastics etc. The reflective film 112 is 
formed in the inside front face (upside 
front face of drawing 16 ) of this base 
material 111a, the laminating of the 
insulator layer 113 is carried out on it, on 
it, 1st electrode 114a sees from arrow 
head D, it is formed in the shape of a 
stripe (refer to drawing 15 ), and 
orientation film 116a is further formed on 
it. Moreover, the outside front face 
(bottom front face of drawing 16 ) of base 
material 111a is equipped with polarizing 
plate 117a by attachment etc. 
[0113] Although the actual twist is also 
drawing those stripe gaps widely 
substantially and the number of 1st 
electrode 114a is therefore drawn few in 



drawing 15 in order to show the array of 
1st electrode 114a intelligibly, as for 1st 
electrode 114a, an a large number book is 
actually formed more on base material 
111a. 

[0114] In drawing 16 , 2nd substrate 107b 
has transparent glass and tabular base 
material 111b formed by transparent 
plastics etc. A light filter 118 is formed in 
the inside front face (bottom front face of 
drawing 16 ) of this base material 111b, it 
sees from arrow head D in the direction 
where the above-mentioned 1st electrode 
114a and 2nd electrode 114b cross at 
right angles on it, and is formed in the 
shape of a stripe (refer to drawing 15 ), 
and orientation film 116b is further 
formed on it. Moreover, the outside front 
face (upside front face of drawing 16 ) of 
base material 111b is equipped with 
polarizing plate 117b by attachment etc. 
[0115] Although the actual twist is also 
drawing those stripe gap substantially 
and widely like [ in order for drawing 15 
to show the array of 2nd electrode 114b 
intelligibly ] the case of 1st electrode 114a 
and the number of 2nd electrode 114b is 
therefore drawn few, as for 2nd electrode 
114b, an a large number book is actually 
formed more on base material 111b. 
[0116] In drawing 16 , liquid crystal L, for 
example, STN (SuperTwisted Nematic) 
liquid crystal, is enclosed in the gap 
surrounded by 1st substrate 107a, 2nd 
substrate 107b, and the sealant 108 and 
the so-called eel gap. Many minute 
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globular form spacers 119 are distributed 
by the inside front face of 1st substrate 
107a or 2nd substrate 107b, and when 
these spacers 119 exist in a eel gap, the 
thickness of the eel gap is maintained by 
homogeneity. 

[0117] 1st electrode 114a and 2nd 
electrode 114b are arranged mutually at 
orthogonality relation, and those 
crossings are seen from [ of drawing 16 ] 
arrow head D, and are arranged in the 
shape of a dot matrix. And each crossing 
of the shape of the dot matrix constitutes 
one picture element pixel. The light filter 
118 is formed by seeing each color 
element of R (red), G (green), and B (blue) 
from arrow head D, and making it 
arrange by patterns, such as a 
predetermined pattern, for example, a 
stripe array, a delta array, and a mosaic 
array. The one above-mentioned picture 
element pixel supports every one each of 
the them R, G, and B, and 3 color picture 
element pixel of R, G, and B becomes one 
unit, and 1 pixel is constituted. 
[0118] Images, such as an alphabetic 
character and a numeric character, are 
displayed on the outside of 2nd substrate 
107b of a liquid crystal panel 102 by 
making two or more picture element 
pixels arranged in the shape of a dot 
matrix, therefore a pixel emit light 
selectively. Thus, the field where an 
image is displayed is an effective pixel 
field, and the superficial rectangle field 
shown by the arrow head V in drawing 15 



and drawing 16 is an effective viewing 
area. 

[0119] In drawing 16 , the reflective film 
112 is formed with light reflex nature 
materials, such as an APC alloy and 
aluminum (aluminum), and the opening 
121 is formed in the location 
corresponding to each picture element 
pixel which is the crossing of 1st electrode 
114a and 2nd electrode 114b. As a result, 
a opening 121 is seen from [ of drawing 
16 ] arrow head D, and is arranged in the 
shape of [ as a picture element pixel / 
same ] a dot matrix. 

[0120] 1st electrode 114a and 2nd 
electrode 114b are formed of ITO which is 
for example, transparence electric 
conduction material. Moreover, the 
orientation films 116a and 116b are 
formed by making polyimide system resin 
adhere in the shape of [ of uniform 
thickness ] a film. When these orientation 
films 116a and 116b receive rubbing 
processing, the initial orientation of the 
liquid crystal molecule on the front face of 
1st substrate 107a and 2nd substrate 
107b is determined. 

[0121] In drawing 15 , 1st substrate 107a 
is formed in an area larger than 2nd 
substrate 107b, and when sticking these 
sub str ate s by the se alant 1 08, 1 st 
substrate 107a has substrate overhang 
section 107c jutted out to the outside of 
2nd substrate 107b. And cash-drawer 
wiring 114c which prolongs for it and 
comes out of 1st electrode 114a to this 
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substrate overhang section 107c, 114d of 
cash-drawer wiring which flows with 2nd 
electrode 114b on 2nd substrate 107b 
through the flow material 109 (refer to 
drawing 16 ) which exists in the interior 
of a sealant 108, It is formed by the 
pattern with various kinds of appropriate 
wiring called 114f of metal wiring 
connected to the bump for an input of 
metal wiring 114e connected to the bump 
for an input, i.e., the terminal for an 
input, of IC103a for liquid crystal 
actuation, and I C 103b for liquid crystal 
actuation etc. 

[0122] With this operation gestalt, 114d 
of cash- drawer wiring which flows in 
cash-drawer wiring 114c and 2nd 
electrode 114b which are prolonged from 
1st electrode 114a is formed by ITO which 
is the same material as those electrodes, 
i.e., a conductive oxide. Moreover, the 
metal wiring 114e and 114f which is 
wiring of the input side of ICs 103a and 
103b for liquid crystal actuation is formed, 
the low metallic material, for example, 
the APC alloy, of an electric resistance 
value. An APC alloy is an alloy which 
consists of the alloy which accompanies 
mainly including Ag and contains Pd and 
Cu, for example, Ag98%, Pdl%, and 
Cul%. 

[0123] ICl03a for liquid crystal actuation 
and I C 103b for liquid crystal actuation 
are pasted up and mounted in the front 
face of substrate overhang section 107c 
by ACF (Anisotropic Conductive Film'- 



anisotropy electric conduction film) 122. 
That is, with this operation gestalt, it is 
formed on the substrate as a liquid 
crystal panel of the so-called COG (Chip 
On Glass) method of the structure where 
a semiconductor chip is mounted directly. 
In the mounting structure of this COG 
method, the input-side bump of ICs 103a 
and 103b for liquid crystal actuation and 
the metal wiring 114e and 114f are 
connected conductively by the electric 
conduction particle contained inside 
ACF122, and the output side bump of ICs 
103a and 103b for liquid crystal actuation 
and the cash -drawer wiring 114c and 
114d are connected conductively. 
[0124] In drawing 15 , FPC104 has the 
flexible resin film 123, the circuit 126 
constituted including the chip 124, and 
the metal wiring terminal 127. A circuit 
126 is directly carried in the front face of 
the resin film 123 by the conductive 
connection technique of soldering and 
others. Moreover, the metal wiring 
terminal 127 is formed with the electrical 
conducting material of an APC alloy, Cr, 
and Cu and others. The portion in which 
the metal wiring terminal 127 was 
formed among FPC104 is connected to 
the portion in which metal wiring 114e 
and 114f of metal wiring were formed 
among 1st substrate 107a by ACF 122. 
And the metal wiring 114e and 114f by 
the side of a substrate and the metal 
wiring terminal 127 by the side of FPC 
flow by work of the electric conduction 
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particle contained inside ACF122. 
[0125] The external end-connection child 
131 is formed in the side edge of the 
opposite hand of FPC104, and it connects 
with the external circuit which this 
external end-connection child 131 does 
not illustrate. And based on the signal 
transmitted from this external circuit, 
ICs 103a and 103b for liquid crystal 
actuation drive, a scan signal is supplied 
to either 1st electrode 114a or 2nd 
electrode 114b, and a data signal is 
supplied to another side. 
Armature -voltage control of the picture 
element pixel of the shape of a dot matrix 
arranged in the effective viewing area V 
is carried out for each pixel of every by 
this, consequently the orientation of 
liquid crystal L is controlled for each 
picture element pixel of every. 
[0126] In drawing 15 , the lighting 
system 106 which functions as the 
so-called back light has the transparent 
material 132 constituted with acrylic 
resin etc., the diffusion sheet 133 
prepared in optical outgoing radiation 
side 132b of the transparent material 132, 
the reflective sheet 134 prepared in the 
reverse side of optical outgoing radiation 
side 132b of a transparent material 132, 
and LED (Light Emitting Diode) 136 as a 
source of luminescence, as shown in 
drawing 16 . 

[0127] LED136 is supported by the LED 
substrate 137 and the supporter (not 
shown) formed in a transparent material 



132 and one is equipped with the LED 
substrate 137. By equipping the 
predetermined location of a supporter 
with the LED substrate 137, LED136 is 
put on the location which counters optical 
incorporation side 132a which is the side 
side end face of a transparent material 
132, In addition, the sign 138 shows the 
shock absorbing material for buffering 
the impact which joins a liquid crystal 
panel 102. 

[0128] If LED 136 emits light, the light is 
incorporated from optical incorporation 
side 132a, and is led to the interior of a 
transparent material 132, and while 
spreading reflecting on the wall surface of 
the reflective sheet 134 or a transparent 
material 132, outgoing radiation of it will 
be carried out from optical outgoing 
radiation side 132b as a flat- surface light 
to the exterior through the diffusion 
sheet 133. 

[0129] In drawing 16 , since it is 
constituted as mentioned above, it 
reflects by the reflective film 112 and the 
liquid crystal equipment 101 of this 
operation gestalt is again supplied to 
liquid crystal L, after an extraneous light 
is incorporated inside a liquid crystal 
panel 102 from the 2nd substrate 107b 
side and the light passes liquid crystal L, 
when extraneous lights, such as sunlight 
and indoor light, are bright enough. 
Orientation control of the liquid crystal L 
is carried out for every picture element 
pixel of R, G, and B with the electrodes 
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114a and 114b which pinch this, therefore, 
the light supplied to liquid crystal L is 
modulated for every picture element pixel, 
and images, such as an alphabetic 
character and a numeric character, are 
displayed on the exterior of a liquid 
crystal panel 102 by the light which 
passes polarizing plate 117b by the 
modulation, and the light which cannot 
pass. Thereby, the display of a reflective 
mold is performed. 

[0130] On the other hand, when the 
quantity of light of an extraneous light is 
not fully obtained, LED 136 emits light, 
outgoing radiation of the flat- surface 
light is carried out from optical outgoing 
radiation side 132b of a transparent 
material 132, and the light is supplied to 
liquid crystal L through the opening 121 
formed in the reflective film 112. At this 
time, like the display of a reflective mold, 
it becomes irregular for every picture 
element pixel, and, thereby, an image is 
displayed on the exterior with the liquid 
crystal L with which orientation control 
of the supplied light is carried out. 
Thereby, the display of a transparency 
mold is performed. 

[0131] The liquid crystal equipment 101 
of the above-mentioned configuration is 
manufactured by the manufacture 
method shown in drawing 17 . In this 
manufacture method, it is the process in 
which a series of processes of a process Pi 
- a process P6 form 1st substrate 107a, 
and is the process in which a series of 



processes of a process Pll - a process P14 
form 2nd substrate 107b. As for the 1st 
substrate formation process and the 2nd 
substrate formation process, each is 
usually performed uniquely. 
[0132] First, if the 1st substrate 
formation process is explained, will use 
the reflective film 112 for plurality of a 
liquid crystal panel 102 for the front face 
of the mother base material of the large 
area formed by translucency glass, 
translucency plastics, etc., and the 
photolithography method etc. will be 
formed in it. Furthermore, an insulator 
layer 113 is formed using the method of 
forming well-known on it (process Pi), 
next 1st electrode 114a and Wiring 114c, 
114d, 114e, and 114f are formed using the 
photolithography method etc. (process 
P2). 

[0133] Next, orientation film 116a is 
formed by spreading, printing, etc. on 1st 
electrode 114a (process P3), and the 
initial orientation of liquid crystal is 
determined by performing rubbing 
processing to the orientation film 116a 
further (process P4). Next, for example by 
screen- stencil etc., a sealant 108 is 
formed annularly (process P5), and the 
still more nearly spherical spacer 119 on 
it is distributed (process P6). Of the above, 
the 1st substrate of a mother of the large 
area which owns two or more panel 
patterns on 1st substrate 107a of a liquid 
crystal panel 102 in part is formed. 
[0134] Apart from the above 1st substrate 
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formation process, the 2nd substrate 
formation process (the process Pll of 
drawing 17 - process P14) is carried out. 
First, the mother base material of the 
large area formed by translucency glass, 
translucency plastics, etc. is prepared, 
and the light filter 118 for plurality of a 
liquid crystal panel 102 is formed in the 
front face (process Pll). The formation 
process of this light filter is performed 
using the manufacture method shown in 
drawing 4 , and the color picture element 
formation process P3 and the protective 
coat formation process P4 in that 
manufacture method are performed 
according to the control method of the ink 
jet arm head shown in drawing 11 , 
drawing 13 , drawing 14 , etc. using the 
ink jet equipment 16 of drawing 5 . Since 
the manufacture method of these light 
filters and the control method of an ink 
jet arm head are the same as the already 
explained content, those explanation is 
omitted. 

[0135] If the black mask 6, bank 5, the 
color picture element 3, and a protective 
coat 4 are formed on the mother base 
material 12 as shown in drawing 1 Next, 
2nd electrode 114b is formed by the 
photolithography method (process P12), 
further, by spreading, printing, etc., 
orientation film 116b is formed (process 
P13), rubbing processing is further 
performed to the orientation film 116b, 
and the initial orientation of liquid 
crystal is decided (process P14). Of the 



above, the 2nd substrate of a mother of 
the large area which owns two or more 
panel patterns on 2nd substrate 107b of a 
liquid crystal panel 102 in part is formed. 
[0136] After the 1st substrate of a mother 
and the 2nd substrate of a mother of a 
large area are formed of the above, those 
mother substrates of each other are stuck 
[ alignment /, i.e., after carrying out 
alignment, ] on both sides of a sealant 
108 in between (process P21). Thereby, 
the panel portion for liquid crystal panel 
plurality is included, and the panel 
structure of the empty in the condition 
that liquid crystal is not yet enclosed is 
formed. 

[0137] Next, a scribe slot, i.e., the slot for 
cutting, is formed in the predetermined 
location of the panel structure of the 
completed empty, and the panel structure 
is further taken a break namely, cut on 
the basis of the scribe slot (process P22). 
Thereby, the panel structure of the empty 
of the shape of so-called strip of paper in 
the condition that the opening 110 (refer 
to drawing 15 ) for liquid crystal 
impregnation of the sealant 108 of each 
liquid crystal panel portion is exposed to 
the exterior is formed. 
[0138] Then, liquid crystal L is poured 
into the interior of each liquid crystal 
panel portion through the exposed 
opening 110 for liquid crystal 
impregnation, and each liquid crystal 
inlet 110 is further closed with resin etc. 
(process P23). The usual liquid crystal 
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impregnation processing puts into a 
chamber etc. the reservoir container and 
the strip of paper-like empty panel by 
which liquid crystal was stored into for 
example, the reservoir container, and the 
liquid crystal was stored, after it makes 
the chamber etc. a vacua, it is immersed 
in a strip-of-paper-like empty panel into 
liquid crystal in the interior of the 
chamber, and it is performed by opening a 
chamber to atmospheric pressure after 
that. Since the interior of an empty panel 
is a vacua at this time, the liquid crystal 
pressurized by atmospheric pressure is 
introduced inside a panel through the 
opening for liquid crystal impregnation. 
Since liquid crystal adheres to the 
surroundings of the liquid crystal panel 
structure after liquid crystal 
impregnation, the strip-of-paper-like 
panel after liquid crystal impregnation 
processing receives washing processing in 
a process P24. 

[0139] Then, two or more liquid crystal 
panels are separately cut down by 
forming a scribe slot in a predetermined 
location again to the mother panel of the 
shape of a strip of paper after liquid 
crystal impregnation and washing finish, 
and cutting a strip-of-paper-like panel on 
the basis of the scribe slot further 
(process P25). In this way, as shown in 
drawing 15 to each produced liquid 
crystal panel 102, target liquid crystal 
equipment 101 is completed by mounting 
ICs 103a and 103b for liquid crystal 



actuation, equipping with a lighting 
system 106 as a back light, and 
connecting FPC104 further (process P26). 
[0140] Since a protective coat 4 is not 
formed throughout the front face of a 
base material 2 in the portion of the light 
filter substrates 111b and 118, especially 
concerning the liquid crystal equipment 
explained above as shown in drawing 1 , 
the consumption of the material of a 
protective coat 4 is stopped low, and 
expense can be reduced. 
[0141] Moreover, since surface 
smoothness of the front face of the light 
filter substrates 111b and 118 can be 
further made into high degree of accuracy 
compared with the conventional light 
filter substrate shown in drawing 18 , the 
display quality at the time of displaying 
using birefringence like [ in the case of 
being able to maintain the thickness of 
liquid crystal L to homogeneity 
superficially, consequently using STN 
LCD and TN liquid crystal ] is highly 
maintainable. Moreover, thickness of the 
whole light filter substrate 1 including a 
protective coat 4 can be made thin 
compared with the conventional light 
filter substrate shown in drawing 18 . 
[0142] (Other operation gestalten) 
although the desirable operation gestalt 
was mentioned and this invention was 
explained above, this invention is not 
limited to the operation gestalt, within 
the limits of invention indicated to the 
claim, is boiled variously and can be 
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changed. 

[0143] For example, although R, G, and B 
were used as a color picture element in 
the ahove explanation, it is not limited to 
R, G, and B, for example, C (cyanogen), M 
(Magenta), and Y (yellow) may be 
adopted. In that case, what is necessary 
is to replace with the color picture 
element material of R, G, and B, and just 
to use the color picture element material 
which has the color of C, M, and Y, if it is. 
[0144] Moreover, although the six head 
sections 20 were formed into the ink jet 
arm head 22 with the operation gestalt 
explained above as shown in drawing 7 
etc., the number of the head sections 20 
can be made [ more / that it is fewer or ]. 
[0145] Moreover, although the case where 
the light filter formation field 11 of two or 
more trains was set up into the mother 
base material 12 was illustrated with the 
operation gestalt shown in drawing 2 (b), 
this invention can be applied also when 
the light filter formation field 11 of one 
train is set up into the mother base 
material 12. Moreover, it is the almost 
same magnitude as the mother substrate 
12, or this invention can be applied also 
when only one light filter formation field 

11 quite smaller than it is set up into the 
mother base material 12. 

[0146] Moreover, although the ink jet arm 
head 22 was moved in the direction of X, 
horizontal scanning of the base material 

12 was carried out and it decided to carry 
out vertical scanning of the base material 



12 by the ink jet arm head 22 by moving a 
base material 12 in the direction of Y 
with the vertical -scanning driving gear 
21 with the ink jet equipment 16 shown 
in drawing 5 and drawing 6 , with this, 
conversely, horizontal scanning can be 
conversely performed by migration in the 
direction of Y of a base material 12, and 
vertical scanning can also be performed 
by migration in the direction of X of the 
[0147] Moreover, although the ink jet arm 
head of the structure which carries out 
the regurgitation of the ink using 
bending deformation of a piezoelectric 
device was used with the 
above-mentioned operation gestalt, the 
ink jet arm head of the structure of other 
arbitration can also be used. 
[0148] 

[Effect of the Invention] Since according 
to the liquid crystal equipment applied to 
this invention at the light filter substrate 
concerning this invention, and its 
manufacture method list a protective coat 
is formed in each field divided by 
partition material and it is not formed 
throughout the front face of a base 
material, the consumption of a protective 
coat material can be stopped low and, 
therefore, a light filter substrate or liquid 
crystal equipment can be manufactured 
cheaply. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



fDrawing l] It is the cross section 
expanding and showing the cross- section 
structure of the 1 -pixel portion of 1 
operation gestalt of the light filter 
substrate concerning this invention. 
fDrawing 21 (a) shows the plan of 1 
operation gestalt of the light filter 
substrate concerning this invention, and 
(b) shows the plan of the mother 
substrate used as the base of the light 
filter substrate. 

[Drawing 3l It is drawing showing the 
example of the array gestalt of two or 
more kinds of color picture elements 
formed in the front face of a light filter 
substrate. 

[Drawing 4] It is process drawing 
showing 1 operation gestalt of the 
manufacture method of the light filter 
substrate concerning this invention. 
fDrawing 51 It is the perspective diagram 
showing 1 operation gestalt of the ink jet 
equipment used at one process of the 
manufacture method shown in drawing 4 . 
[Drawing 6l It is the perspective diagram 
expanding and showing the body of the 
equipment of drawing 5 . 
[Drawing 7] It is the perspective diagram 
showing 1 operation gestalt of the head 
section used for the 1 operation gestalt of 
the ink jet arm head used with the 
equipment of drawing 6 , and its ink jet 
arm head. 

[Drawing 8] It is drawing showing the 
internal structure of the head section of 
an ink jet arm head, and a part of (a) 
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shows a fracture perspective diagram, 
and (b) shows the cross-section structure 
according to the J- J line of (a). 
fDrawing 91 It is the block diagram 
showing the electric control system used 
for the ink jet equipment of drawing 5 . 
fDrawing 10] It is the flow chart which 
shows the control flow performed 
according to the control system of 
drawing 9 . 

fDrawing 111 It is the plan showing 
typically the main processes of 1 
operation gestalt of the manufacture 
method of the light filter concerning this 
invention. 

[Drawing 12l It is the perspective 
diagram showing the example of an 
alteration of the head section of an ink jet 
arm head. 

[Drawing 131 It is the plan showing 
typically the main processes of other 
operation gestalten of the manufacture 
method of the light filter concerning this 
invention. 

[Drawing 14] It is the plan showing 
typically the main processes of the 
operation gestalt of further others of the 
manufacture method of the light filter 
J concerning this invention. 
[Drawing 151 It is the perspective 
diagram showing 1 operation gestalt of 
the liquid crystal equipment concerning 
this invention in the state of 
decomposition. 

fDrawing 16] It is the cross section 
showing the cross-section structure of 
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liquid crystal equipment according to 
X-Xray in drawing 15 . 
[Drawing 17] It is process drawing 
showing 1 operation gestalt of the 
manufacture method of the liquid crystal 
equipment shown in drawing 15 . 
[Drawing 18] It is the cross section 
showing the cross- section structure of the 
1 pixel portion of an example of the 
conventional light filter substrate. 
[Description of Notations] 

1 Light Filter Substrate 

2 Base Material 

3 Color Picture Element 

4 Protective Coat 

5 Bank (Partition Material) 

6 Black Mask 

7 Color Picture Element Formation Field 

8 Color Picture Element Material 

10 Protective Coat Material 

11 Light Filter Formation Field 

12 Mother Base Material 

16 Ink Jet Equipment 

17 Head Positional Controller 

18 Substrate Positional Controller 

19 Horizontal-Scanning Driving Gear 

20 Head Section 

21 Vertical-Scanning Driving Gear 

22 Ink Jet Arm Head 

25 Carriage 

26 Head Unit 

27 Nozzle 

28 Nozzle Train 

39 Ink Application-of-Pressure Object 
41 Piezoelectric Device 
49 Table 



81 Camera for Arm Heads 

82 Camera for Substrates 

101 Liquid Crystal Equipment 

102 Liquid Crystal Panel 
107a, 107b Substrate 
111a, 111b Base material 
114a, 114b Electrode 
118 Light Filter 

L Liquid crystal 

M A color picture element material, a 

protective coat material 

X Main scanning direction 

Y The direction of vertical scanning 
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H{iB-«^-r6S««^B2 3 ^tt^y^v 5 

50 ^y hgfl 6^jft<D«|»S:Hl6='>'hF— ^Sl«2 
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[0 0 5 5] — y KttWHfPSB l 7 , mm&W®mm 

§18. ±M&mmmwi9, *i,xB\±&mmmw2 

[0 0 5 6] ^^^^m^ h — 3/ K2 2 « % #J;tfflD 7 

(c^-r«fc5i-, mm. ^mmmmxn6m<D^ y ksr2 
o£, -tn?>o^y Kffl2 osrafe^-c^-rsx^a 

tt, — y K6R 2 0 SrX^i-^SffiB^^ Kffi 2 0 «fc 0 
V>Uk£V^i*-&;b^[Ifl^£#U 2/K(B2 0f± 

ot^s/ KSI52 0£@^bXt>&V\> 

[0 0 5 7] K«2 0li, 07 (b) 5 
tc. 1gfSfctf>y XyU2 7feWttliHfe'<5r. kmiot** 
X/WJIJ 2 8 / X/V-2 7 <0*f4«5ttf 

i8 0fl-e*>D. j xas2 7(oj\:ftfifl^tf2 8 nffi-e 

*>*K yX;l/2 7lB©/X/Hi , y^W:«*.tfl 41jum 
X*><5„ HI 2 (a) Rt/I3 2 (b) Id^XXW 2 

2td^"t6^^rpi«x^roi-efc!9, * 

(a) (d^X^^ i?=-y h^y 
K 2 2 Ui*t LXHl^Oil t) ldRj£$ tt6 0 
[0 0 5 8] >f^^sy^yK2 2 fiX^fp]— ¥t? 

***#^S> Kffl2 0rt(D«*©;Xyl/2 7^P>iltR^)IC 
frfcttrt-* C £ «fc t) , ^f-S» 1 2 rtoBf^ffiBKfe 

= y b^y K2 2«9I^S*r«JY^0f^SB9l. #J;ttfy 
W)-fZ>^klz£ 9, h*^s> K2 2KJ;£± 

[0 0 5 9] #^ y Kgfl 2 0 c7) y X/U^IJ 2 8 te\ $/ 

g&2 OOHIJBSDte, WO-frp— KSI52 O^^H 

^ntwJR-rSS*{4fiCDy X/W2 7|BJ±IBOffi«|^fi* 
O^s/ KSB 2 OP^coy XvWHj2 8c7)g$ Ltd^L< *5 

■tt>f^^3:y h^y K2 2{d|B-t-5X*r6]co^^ 
JfBX& 9 , y X/i^J 2 8 ^Ka^ffi-ffcjfc^y K£fl 

[0 0 6 0] fi*^y KSB2 Ote. ms 

(a) was (b) ^TF-rft&mm&G-tZo jm*:w 
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irte. Kffla 0^. w^(fxryi/^yx/^ 

yu— h 2 9 ££«riK3 1 ^CDHI-te, itmmtZ 2 Id 
«toxa»^>^t3 3 fcJKfflfl 3 AktiWt&isIn 
6 C «$CC7M>^3 3 tmm*> 3 4<^fiilSS3 8^^ 

[0 0 6 1 ] I1S3 I^a3f«w«>r^^«*&5t3 6^ 

10 ^tARdtbft. ^©>f y^Mgf3 7«fe^W^M 
«U £«bl-iiB&3 8^iioX-f >-^^3 3(c?5«-r 

60 fe^3RttWM^HUXW:. ^^Mgl3 7^f) 
ttJi&Snet^^R, G, BCOV^ix^lfeXfet). e 

[0 0 6 2] ft3b\ Mf^MliR, G, BCO^-fefe 

WItfcoT, Mill TtV/Uffim, xL#*i<>ffi 

«»Ktt-j|si-M^ttffitta* b 

<H4cps-50cpsHiS$tl6 o ^Hfi. 4c 

p 5*»T?ttj«tttt^iBiarx»«*«ic»rt-rs^i: 

[0 0 6 3] yx>/u-h2 9i:ft -f>-^3 3ri> 

l co^ ^^^3 3^Mt6®^>Si(v:li, i^-Y>-^^ 

3 3ld^tie^^:X-r ^^iPffiflc3 f**tt>ixXl/^ 
5 0 c^y^M(*3 9ft 13 8 (b) 

aW4 2b£#1-6o EIi : ?-4 1fj;Hi4 2aM 

4 2 b^<^iimtwJ:oX^CX^^iJ^tH~r-5 J: 
40 Xriftflll)tttftM^iS«Q 3 4^e>iUS3 8^iioX^T 

[0 0 6 4] jEEms^-4 i — <K>mm&Mf&ir z> 
m&mm** 1 ^M»)te3 1 n^K^w^—m 

<D!£t)&±%-l^ J X/V2 7^e>-7f-I»l 2 (H2 
(b) -^ttXfe^^MXftfSSlKtt^M^ 

iaffi^H JftJiS 8, 10O»Wt)^X/V2 7^ 



(8) 
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[0065] a6 ic*3v>t. FGLwmmmw 1 7 

12, ^ v^ s/ b^y K2 2 £ffif**lH]i|££i*:£ a ^t— 
*44t, 4>**Jx.y b^y K2 2*BIjfeS*|nlYi: 

fitzty b^y K2 2&^S*rSlX^ 5 PfT*tt3jSlHlt) 

h^y K2 2Sr±T*fRl— ^PfT^lbS^r^z^-— 4 8 

S 0 10 

[0066] ms\^ Lfcss&ew#ise i8it bo 

>f K U'— A* 5 2 s</\'xm3h£tiZ> y ~ r*— 
M\*1tX7<{y5 3 b&H-tZo ^7-f^5 3lirtIt 

[0 0 6 7] £/c, |3 5^LfcBJ*£8E»£iB2 1 20 

13, (§!6lc^"rj:9tw. BJfeiE^ftY^IStfStf-Y 

[0 0 6 8] *7>T ^5 3^*^^5 6F*it::;fc^T^ 

^"C^, lot, ^7^^5 3|:J»Snfc>f^v? 
m$/ h^5> K2 2(0^^^^fp]X_L(D&@ J ^^ — ^4 30 
9^BI*S*r^Y±^teB^*i««Wt-»J»-C#6 0 ft 

[0 0 6 9] El 5 IC^bfcgtKt&SS^B 2 3 ft, vf- 

5 9^a-U-C»»»»-rS#»tt6 1 #M$«b6 1 £ 40 
(C^fLT[Hlte-r^^2T — ^6 3 <Jr N $27- A 6 3 <D 

5fe»TB«wRf+ htitcmm^ v K6 4 ^s^rrs, mm 

*y K6 4ttggft«5IW-<fcoT^1f-Stt-l 2£rPJS* 

[0 0 7 0] ID 5 l^i^T, ^^^ggibiSB 1 9 M J: o 
Tig»$;ixT£jfeS»»i-5>r ^i^xs/ y K2 2 

tc, t ^7 7 6 ^(/^ y y ^gf 7 7 ^ 

®^ix5o te*C0W4BI-®^-^# 7 8 03£R 50 



2002-189120 

14 

2 2*ffi^£fc«><03£fi"T?*>£o t^ff7 8li>fy 

b+^tr K2 2rtGQl@^<£>/ XA- 2 7^^tbtB$ 
fc6o ^LT, y ^ y ^1 7 6 W i^* y h 

^yK2 2j5S#«lttlBirfc6^#tc:y 7 

[0 0 7 1 ] ^'^v'xj/ b^y K2 2^i£^i^ti, 

oui/f v=.y b^y K2 2 fc— mz&m-r&M&x^ 

y Kffi*^78 l^g£R$tt5 0 ^<-*9_U;iR 

2 as^lf-g** 1 2 ^ffiet-SBB^n^o 
[0 0 7 2] mSld^Lfc^:/ ho- /Vgf2 4ft :/ 

mt LX<D*~7$— K6 7 t^gltLT^CRT 
(Cathode Ray Tube) 7^ *>^V-f 6 8 t&ft-fZ> 0 ± 

SS^n-fe 5/ H9l::»-*-J:5lw* jKS*&3H^rfT p C 

PU (Central Processing Unit) 6 9 #*Hf#£r 

[0073] si 5 \ZTfk isfc^y wiLwmmmm i 
sfiiwsn ^*^«i$ifii 9, mfe&mm 

12 1, ^LT, >f l/W=.y b^y K2 2 f^OO/Em 
^4 1 (IDS (b) feKft-ra— y KBIblslK 

7 2 0#i»n E191;i£;vm:, ^v-?^- 

X 7 3&t$/<X7 4^LTCPU6 9lr^jj^$tl^> 0 

^fc SK«gl2 3. A^gfe 7, x-r^^W 

6 8, li 1 ^ 7 8 , ^y^^g|7 7W^rt5/ 
\f>ymU7 6^Mt)AtB^^-7x^7 3 
&Xfi'<*7 4^LXCPU6 9ldftjttSttSo 

[0074] ^^U7 1ll RAM (Random Access Me 
raory) , ROM (Read Only Memory) ^ i: 1/ >o fc^^f*: 
^*y^ Kt^**, CD-ROMSIlDgi> 

0±3fe3S»»I*Rt/BJ5feaE*reiY^ <D^"f— 1 2(7) 

BJ^^ibS^iatti-Sfcfe^iBtSffl^, cpu 6 9 
[0075] *nnmWL<n%7—yj^2&WL<nW&% 

ti^(DieTfflv>f ) tLM^^xy hit i 6n«« 

[0 0 7 6] ^fc N MiMlgP3t«$tl5-f 

h g tl 6t-ffl^^n-6IH9co^^y 7ii; 
^{4B^-^<b, R, G, B<o#ttBJ-«-fi«-»S:^ 
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[0 0 7 7] &&mMf&m<D4 i?= y h^H 1 6 I- 

M-r6cpu6 9^. r, g, BMm&m^—*&xf 

R, G, Bttitft^— ^(dS^^T, -f V;? v^s/ 

[0 0 7 8] ffi*, f»»a»fiKxffiP4'e<£ffl*tt6>r 
y h^Ei 6(c{ii^^tt61ll9co^^y 7id 

Ii6oS^^Slc> «»JK»^;^^J»^^ie**»J 

nU-f&R, G, B^fiBx-^i:, R, G, B(D& 

6r, g, Bttmm'r--*mmmtstiz>o 
[0079] umm&f&m^^ti?*.* vmrni e\c 

H-T3CPU6 9tt, R, G, BMf&tiLWy*— * 20 
R, G, BttSfi^-^t^^T. >fy^^xy^ 
y K2 2^±*ItC»/^2 7tf)^-f;ft,^tb, 

Wi-S^Srffl[»-t*6o 0!l;ttf. Bite*-*"* SI-* 
«*I»W»^ti:ai*S:i*«)S»&S:^^ixtf, CPU 6 

[0 0 8 0] v^^*jy h 30 

SBl 6©fc^^y 7 1 <h Lt, R, G, B#*4 
x — *S:iattLT*5< CtCttit, R, G, B<DWi* 

[0 0 8 1] PU6 9te, ^^ey 7 1 P^idfBl 

9 5#ffi) ^ffiv^cfiSffly^^*mi-6fcfe(^^»^ 



[0 0 8 2] £fc, JtPfiS[*«Sr#U<4MWmtf. >f 
y K2 2S:±jfeff*rSlX^0f^i£*-e*aE»»§*6 
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V^y K2 2rt(O^^CC0y XyW 2 7CD?h<n\,^i* 

[0 0 8 3] fr*b\ *H*?gffi-eH, -h1B0)#«lffiS:C 
P U 6 9 ^i^t y 7 h Wl^lt 6 ^ i Lt^\ _h 

nm,xz zwr&^te, *<n£ 5^m^F•[iIK^fflv^5c^ 

[0 0 8 4] £AT. ±IB«^e>fiK*>f V* 5/ hi 
§1 6 cD«jfi=£:{g} 1 0l:^f7D-ft- H-X<H>T 

[0 0 8 5] ^lx-^^JzSSJBlftA^^oT^^^ 

[0086] m*wje*w s ^^dssi*-rtLtf 

(^ry^S 2 ~CY E S) > me<D^y h^^-y h 2 6 
£rfe6Sgg»SlBl 9t-J:oXig5<om^#7 8CO0f 

(xt^s3) , ;X/v2 7?5^M 

$^5>r v*o>*4r»?-^#7 8 zm^^xm^irz 
[oo87]fc ^ y-~^*>r ^ >^a*si*-*-jx 

(^7"5/^S 6-CYE S) , ^jy K^-— jy h 2 6 £r£ 

^mm^mi 9iij;ot^ y --y^t7 7^^ 

7 7tdJ:or-r h^5/K2 2^^ y —^^7 

1rZ> Ur^ys 8) 0 

[0088] imj^^-t ^ y * 

5//S9(I^^ 0 5 <fc£«fl«&3£R 2 3^ft»J$-fr 

T-^if-swi 2irT-//v4 9— mfe-rz> 0 Mrfcm^ 

te. 3£tRiR^ffl5 7rt^f-S^i 2*8f^y K6 

4^<to-CK3l««FU »Ct-. #^W6 1, »17-^ 
6 2^r>*||2T-A6 3^iJ^Tvf-S01 2£ 

r-^4 9^X*aSi^U, $^>id^— ^/P4 9(DiS^flc: 
tt5 0 **5, — ^/V4 9_h^^(t-5^1f— £^tl 2<D 

50 [0 0 8 9] Kk\^s i5^S^y78 2l-J:oX-e 



• ■ * 

If • 
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e*^i"-5 (^t?/^S10) 0 ^{-, g|5<7>^ yKffl 

^S^s, ^^vy K2 2tc£oXffi[lj£PJftH-6ffcB£^ 
g^JzoX&ygL Ur^Sll) , ^Ut, 

X4f?*S=y b^y K2 2 teffimWifflSLU^feWs-tZ 
(^T5/^S12) 0 rco<h#. -Hsfifxy b — y K 
2 2 te, mil l^-^ X 5 KBB 2 0 <D y Xa* 

J: 5 Iw-fe y h£;ft,3 0 
[0 0 9 0] g|l 0^7y/S 1 2 X-f ^ y h 
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*gfl 9^Blt>f^^xjy h^y K2 2^g|i i 

[00 9 1] Wxtf, Bl4^fej|feiRjgfiKXaP 3Sr%x 
tt«, HlJw*3V^TRfi.ilfe3R3R^ti:Ui*S:VR . G 
fe^3GC0Pl:mS«rVG , Bfe^3B^BtWS^ 
VB £ Lfc£#, 

VG >VR >VB (1) 

* v bmm i 6 *m^xffif&£i%z> 0 

[0 0 9 2] 46*. m 4 tofcmJ&Ml&JO&LP 4 

g£^±5£ (l) 05«t«"T?HHJ:*-rj:5^#fi» 

|R 3 d^figSftXt^fc 



10 



(2) 



m^xm&ziiZo mn (b) te_L5£ (2) srats-r 20 

G, 3B^St-®LfcSX^tt^^Jit-P±t±i-t6^^ 
^LXV>6 0 

[0 0 9 3] Bl 1 l-^V^X, >f >^ sy b^-y K2 
2 ^Wlf-Stt 1 2 lc*hr-£ 1 |Hl0^atS:»T"*-6 £ 
(^ri/^SHT'YES) , ^tfM >?zc y h^y 

15) 0 ^U^l:, y^^xy b^y K2 2 te. 
9J^^iEilj^B2 l {cJ:oXigKj$Hxai^^^fp]Y^ 

^gt^fen^Bi^atJi. i-i^K«2o 30 

\zmirZ > ;X/i<m2 s^i^oSSXfl^Sftffiffc* 
rtlMBrt-* (^r^S16) 0 fLTftl:, i*SER 
OV^^fttm^^^LX^T^tlX, ^fcfe*£S§3Xte 

4^fi8SnS (^fiy/S 1 3) „ 
[0 0 9 4] ^(Dkyte-O-fi/^y b^y K 2 2 

^ffl^^*fLX^Ti-6i: Ury/S17tYE 
S) „ ^r^^S 1 8t*l»f^l2 3|:J;otXtt 
S"J^»5il««^J:oX. MS^co^if-Sttl 2*s^« 40 

2-MoXSiJO^^-S«-l 2 

[0 0 9 5] ^^feffJR^T^fB*^**'*: 

(^Ti//S19T'YES) , CPU6 9teg|5l;i;io^ 
X^>#i?^y b^y K2 2 £r3r^ y tf^^3£B 7 6 <£> 
0f^X»itLX, ^(D^c-Y y t'y^gg 7 6 i:i;ot^ 
h^j/ K2 2lC>ctUX^r j r -/fcT^ftaSrlli 
Ury^s 2 0) 0 50 



[0096] sx±\z£*>^ % : 7-7j/\'#mmi&mf& 

~tZ>&&lfem 3 ICOV>X<0^^— =^^Xtt«»I»4 I- 
oi>x<D/^~~>^|&T-f & 0 «SlBS4fc:o^x<£> 

fl^R, G, B(7) HB^JS:#i-6*7 — t7>r/V^ 
S«l (SI 2 (a) ) 3ftS*»«i»rtSnfe^f , -**tl 
2^${5t§tLSo 

[0 0 9 7] ^4b\ **7-^>r^S«lS:ISafiK 
>r ^3£tR l blcWS^eftlMttS;* fete 

m^n, -^^-mui 2 ±t*7-7^^ski^ 

iDXS^jUT Lfc^id^if-K*t 1 2 iMtS^ fc i5 s 

[0098] &±<D£?\z&mMMn{z.mz>* : 7~-7 4 

^oox% ftli4^^ifi^<«ixrgf^ 

iSx#6 0 

[0 0 9 9] (l2SWi) 8l2fl, HI 7 (b) 
^-r^S/ KSB2 O^^I^^LT^^ EI7 (b) 
^L/c^5/ KflFIS 2 0^*5t>XH, / X^J 2 8 ^jfeSE 

*fojX«cBIUXl^J^t«9fJte>ix^: 0 -tii-ftx.X, Bl 
1 2 Kg|5 2 0 X*tt;X/V^j 2 8 ^^^3S*|oJ 

5 0 ^^i/KS2 0S:fflt^ll i7 (a) co^-^y 
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[0100] (!?? 3 ^ffi^tO El 1 3 te^^^S* 

niSBffi ic« 6 jas^ife n j: o xmm-r s * ? - ? * ^ 

t6w^^"CS5 0 #7-:7-</W£«lkfc* m 10 

2 (b) (3t^f-S»l 2^^§]t9m^^^l-J; , 9 
[0 10 1] *7-7>r^SKll^tSfi 

&Mf&1r ZititxDXMte, HI 4 MXgP l — P 4tr^H- 

[0102] 013 $fctf>l£J6^1& £ S 20 

*-6*fi. IDl 1 t Jt«-t-ixtf W 6 J: 5 

h^y K2 2Sr-v1f-Sttl 2ir»-r6in»Mfc« 

J: t) . 6 fico / X/V^IJ 2 8 comteJjfa z ^BJ^S*[pj Y 
[0 10 3] *HJ6?BlBo»*lc:j:lxtf x y K» 2 

7V2 7 coy X/vratry^Sr-eiF— g*t 1 2.±(D^mMM 30 

[0104] (m^mmmm) mi 4n*&w\z.&%* 
mi&\z&rtz>m 1 1 x^bfcxg^^Tff^n^o * 

7>f;^Iffi«il fc:«F# "1" "C^-T^7— :7-f/W 

tt, M2 (b) tc^-T-vif-^Wl 2^e>§J!9 W-Tci: 
Id J: B*/jtT»&<5 0 
[0 10 5] Sfc* *7-7^^StRllJl«fi8-f--5fe 

^^gfi^ij(iH) 3 ic^H*;* h^-f ^gE^J^j; 
gE?U^-f6c ^dst?#6 0 ^-^^StRl 
£7f^^5fc^coXMte. B4l:igPl-P4-e*t 
Ig*Rffl-e#-5, fe^IMlgP3^WI 

«igp 4 id^-cttffl-ra^f ^ v 5 ^ > hmwn so 



* 
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[oio6] in t-^-riaftjKiB^ jfe^swfi?gffi t a 

fcS^Wt, (Hi l ktt(fti"ixtfWfe^*J: 

v^x?/ h-^S/ K2 2^-rif-S«"l 2Kl#i-5|fl8Hft:« 

<7)^^SiJ*^r6iYlcxtbTffi^5r irWtttv^ 
6 y K8R2 0 tfMli^l-Bi^^ftYt^LT^Jt 

0 -effi^ts r <h <t t) . #y x^j 2 8 <nm£l5fa z 
[0107] *ms*«<z)*lfiK^J:h«, €-/X/^j2 

8 teBl^fcfrfa Y LTM 0 ^«*Hft«-CX^fRl^ 
/V 2 7 (D y X/v^BB tr 5/ ^Sr-^lP— Stt 1 2 ±<D&JfemM 

ikS^rixtf. y Xy^J2 8 *BJ*3S*r^Y^B8b-cficH 
[0 10 8] £fc, *H16?KlBt?«ia 1 3 co J; 51-^^ 
s/ K« 2 0 J: 5 LT*>*©-e, ettBW* 

^3T^5-^-^~SWl 2^cS^i£V^y X/P2 7/6^S^ 

7*-e<offi«l^|gi 3C0^{CJt^X^L 

[0 10 9] (»5H*?g1fi) Ull 5te#^lC#6ffi 

5 irjsita X - Xjft^«eo^:«a3fi«cDBrffi»5&S:* L 

[oiio] 015 ^i^t, m&mw ions, m& 
o 2iz¥m# s ?v?k vxtDm&mmm i c 1 

0 3 aRXfl 0 3 b ^rH^L. EiRSNKSlR 2: bXcOF 
PC (Flexible Printed Circuit) 1 0 4 ^M/^^ 

102 u $ c> 102 oiiiiin 

[0111] JSfi^?^^ 10211, Hi S4£ 1 0 7 a t 
S2IS1 0 7b tti/-/Hri 0 8 tCioTKD'&fc 

sio7a 2 107b ^rt 

8wrtffl^ttiai 6t^i-j:5t-, ^st^w^i-^ox 

[0112] 016 {C1*dV^X. ^ 1 Stk 10 7a li^Bj 



• * 
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1 1 a£W^<5o 1 1 1 a cort^ij 

SI® (Ell 6 <D ±HiJ^®) 1 2 

Hi 1 4 a ^H1D^|RI36»&*T^ h7-f^ (H 1 5 

#fig) S6«w*<o±lcBWII)ll I6a*» 

/&£;ft6o Ml 1 1 aCD^ffl^ffi (Ull 6 

[ 0 1 1 3 ] HI 1 5 -CfiilB 1 mffi 114a CDgE^iJ ^r5>^^ 

4aflJ:!J#S«sittl l l a±HM^6 0 

[0 1 14] 1U1 6t;i*3lvC, m2Mfol 0 7 bteSW 

S^Ml 1 lb^t« 0 ^(DSWl 1 1 btf)f*3$J 
^® (HI 1 6 <DT®\MW Cl^7-7^^118^ 

»fi8*ix, ^(0_bii®2Hii l 4 b d$jbJB8& l l 

i4a ^itx-re*"^— ^NiD^iPi^e>a-c^ v?^-? 

([HI 6<fc_h«HE®) twfi«3ttEl 1 7b^f?ia 

[ 0 1 1 5 ] m 1 5 m 2 Sl£ 114b 

frV^-TKm-tltft^ »ltffill4a^^« 

jWx-CV^Sj&s, Hl^lcte. I21fii l4blij:t)*a 
*^SItl 1 1 b_btc^fig$n5c 

[0116] 016 t£*3V^T, % 1 107a. ffl 2 
Sffil 0 7 bR^-/^l 0 8 IdJloTffl^ftSffH 

ft* v^^e-fe^^^^rt^^ffifi. flitfSTN 

(SuperTwisted Nematic) L # S #J"A£ ;fL~Cl^£> 0 % 

1 10 7a XltWi 2 107b <A|*IfllSBfcfcMK 

[0117] f 1 mffi 1 14ai:|2 «f£ 114b f2S 

iR if* ir/i' 6 „ *7-7>f;^118tt, R 
(*) » G (WO n B (W) 05#fe«i[tSr^epD#ffla> 

J:oT^$ntv^§ e JilEO looD^iStf^-^/Hi^ 
4x£>R, G, B^lofoCMU^^ ^rbX 
R, G, B^SMit'^Wio^^iy Hc&o 

[0 118] Ks> h • h y ^^ttl-BE^JSixS**^ 
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M^/H 0 2(D^2^WL1 0 7 bo^fll: 
«^S**H5««^3!iBS***X**>»). Ell 5X0? 

[0 119] mi 6M*5l^T, KMlBl 1 2HAPC^ 
Al (T^~#i0 ^i:V>o^:3tRl*ttW-»i-J: 
oTfl£i££*K fRlSttl 14a £»2flHll 1 4 b £ 

2 l^M^titv^o HP12 1I1016 

[0120] ^ 1 114a RtffS 2 f|j£ 114b 

f±, ^jxtf, i«»t»Tfc6 1 ToiaotM^n 

6 0 *fc, BElPlIRl 1 6 aMl 16btt, /-Ky^T ^ K 
^^^60 CixfcORlpjffltl 1 6 aR(5l 1 6 b^tf 

20 2Sfi 10 7b (D^ffiJi^fcMtSSSA^roloaiBElPids 

[0121] m 1 5 IC^T, m 1 Sffi 107a fitfg 2 
SSI 0 7 b t>JKV>ffi3»^fig$tLT*5«9> ^jftfc 

i io7afii2 mm 107b <z>*mi ij— k t> m-r^ 

IKSIttiLgRl 0 7 c £WlT-<5o tbt, w(7)S«?IWU 

S107 cicfct, simi i 4 a^p>it;tB$5iaiL 
nm 1 1 4 c , ^-)vvs 108 ^p^gi5^#ffi-r6#ii*t 

109 (116#I) ^LXf 2ifil0 7b±(^)I 

30 2iii i4b tmm-tz$\mis%mi i 4 d, 

ibffi 1 C 1 0 3 a (DA^jffi^y^ -t-ftfefeAAffiiB* 

KcttR$tt^ftJREIftl 1 4 e, ^UX*SJiE»ffl I C 

1 0 3 hiDAtim/^^mmztiz&mmmi 1 4 f 

[0122] *n*?g«B-e«. ib 1 mffi ii4a d»e>jE 
u^eeimbgB^i 1 4 c^t>i2iii 1 4 b 

1 to, t/^tfiwttiaoi:«$n6o * 

fc, ^ftlgtt^ I C 1 0 3 a &X$ 10 3b CO A^jWICQgB 

40 mx*$>z>&mnm 1 1 4 e &t>* iuf tem^tetfcwn 

C u Sr^tf&&, Ag9 8% P d 1 %. C u 

1 So 

[0123] Igffiigl&ffi I C 1 0 3 a &affi&KSbffi I 
C10 3b(i, AC F (Anisotropic Conductive Fil 
m:S*tt«mK) 12 2[aoTlMatJf|510 7 

50 (7), V>t?^>5COG (Chip On Glass) ^tcQf&tS/^ 
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A»b LT^SttTV^o ^<OCOG^*OH36«5gtd 
*3V>Xtt. ACF 1 2 2(Drtg|5(-^^tl5^®K^l-J: 
ot, «K£Clbffi I C 1 0 3 a &t>* 10 3b 0)A*«k< 

>-7t&mBmi HewiHf 2:#E*«nRs 

iX. JSiSfBIbffl I C 1 0 3 a 10 3b Offl^flO^V 

^simbga^i hcwi 14 d tAmnmmzti 

[0124] ID 1 5 (C:fcl^X, FPC104I1 «T«tt 
(Dffim?^ frJ* 123^ y ^p p p 12 4 Srfr Ay~C« 
fiRStifclHlKl 2 6 ^Mga^S^l 2 7i:^f 
So 12 6 H«jjg7 ^^A12 3 (D^MlC^pa#tt 

fc. ^JSgB^S^-l 2 7J1APC^^. Cr, Cu^ 
«feO»«W-)|SHc<to-CJgfiK*tlSo FPC104co5*> 

^mmm^i-i 2 7 ^/s^h^^, ussio 

7 a <0 5 ^SIBiS* 1 1 4 e 1 1 4 f 

jfiSjhfcSB^UlACF 1 2 2ldJ:oTSa*S*L5o * L 

X, ACF1 2 2^l^jxSiie^i#l:j; 

•9 , St£1ftJ^^SEI8 1 1 4 e 1 1 4 f b F P C#] 

^&KBEi»«^i 2 7 £as>fiaii-<5o 

[0125] fpcio4 <DR*tmv>mmmzn*m» 
gas* i 3 i tm&isfi, ^<D9\-nmwm* i 3 1 t>m 

^?>ei£*tts<i^-ics-^v^x«aKi(ifl9 1 c 1 0 3 a 
1 0 3 bi>mm$ti, iitii 1 4 aj»«B2« 

til 1 4 bco— ^tcjfeaEfi^^j&stt, Afc*^— * 
[0 12 6] 01 5lc*5l^X. ^fr^S^y* 7>f h b 

vxmm-tzmwmw io6», mie ic^-r x 5 ^ 
y&ffimmzx^xm&istitcmytfti 3 2 ^ 

(Omytft 13 2 03fettl*f® 13 2b KSW hfotz.WM^ 

-hi33^ mitfo 132 <D5tw*f m 132b <^*f 

ED (Light Emitting Diode) 13 6 60 

[0 12 7] LED136|iLEDSfil37(I»^ 
*X, 3 7 tt, 1 32^- 

*fc»jfcS*LfcXIWB (H^irT) l-3S»*ixS Q le 
Dlftl 3 7dsS«r»^0f^4BI-3S»$ix^c^tcJ: 

t>. LED 1 3 6^**1 3 2<D®mi$ffiT*&>Z>9t%L 

i 3 2a td^rprrsffiBi-B^ttSo fc*3. n% 

1 3 8fijti^*/H 0 2ld*Dfr5W»&«»-*-5fc«> 
<^iS*W£^LXV^ 0 

[0128] LED136 /^ft^S £ N ^r^Ttf!?^ 
1 3 2 a 5^ El 9 ^^tltt** 13 2 tf>F*ggl5^ 
#3&\lX. h 1 3 4 1 3 2 (OlffitgW 

u*!ase>e»-t--5Wi-3ta*t® i 3 2 ba*&it»s/- h 

1 3 3SriiLT^JfB— sPM3fefc LXtH*hT5 0 
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[0129] *$tt«ffiO»[£SI 1 0 1 tt£JLk<0 X 5 

10 7 b«*>&*HB*3&S|K*^*/H 0 2<£>rtgfl--Si9 
&£*x, -t<03t^a[SLS:aaL^«^K*tIKl 1 2X 

t?)till4aMll4bHJ;otR, G, B (D%& 

10 iiaotitti 1 7 b%mm*tz>ytk. mmx^ft 

V^iiaotltt^/H 0 2(7)^1^^ 

[0 13 0] flfcfr, ^ffl3teo**dSH-»jw#fetb*v^# 

L E D 1 3 6 j&S«5fe LTf3fe<* 13 2 <03tffl#t 
ffil 3 2 b^e>5PtB3tdStB*f*n. -t*>3fca$E*HRl 1 
2HM^t|p 12 1 *®LXffii&L^0«&£ix 

s. r^s, RSttmnmmt&im^Lx* w&zntc 
^mi^\mm^ti^>m^L^x^x^m^^^^^b^ 

[0131] ±mm^.<Dm&mm 1 o *yx.tf * m 
i7\znk-t»m^m^xox»m^ti^o z<D$tm#m 

ic&i^x. igp i -igp 6 (o-a^ig^ 1 Sffi 

10 7a ^MtSIgT^^ IgP 1 1-IgP 1 

4 ^-a^ig^g 2isio7b ^«teigr^ 

So »lStE^XSi:IB2JE«»fi8xaw: 1 ii^ * 

[0 13 2] £1\ »lStE^xe^ov^xittMi-ix 
30 tf, S5tt4^7^, 3*14^7 ^^y^^Hc:«J:oX?Kj* 

Bltt*r«v^T**L (igpi) . 

1 4 a^t^ga^l 1 4 
c, 114d, 114e, 114f %MffotZ> (IgP 
2) o 

[0133] m^. % l ^ ii4a <n±.\zMM, tm\ 

WaotlEfaJRl 16aSr»*L (IgP3) , $ P> 

40 lc-^(7)gEfS]^l 1 6 a \zM\^xy^^^mm^mirzb 
l^fctJ^S^fflSBf^^^^-rs (ISP4) 0 

Ic^L (IgP5) , ^h\^<D±\zmV^(0^-<-^ 

1 19^tfetS (IgP6) 0 WJi^it), 
;H0 2co^lS^l 0 7 a _b(^/^yw^^ — >-$r^g^c 

[oi3 4] £k±<Dmimfctei$.j:mbnm\^ ^21 
wsig mi 7 (Dump 1 i-igp 1 4) zmm 

50 oX^fiKSttfcicEfll^^lP-atWSrfflftU. ^co^® 



> 
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Kifo&'^i' 102 >r l l 8 

Sr*fifc-*"6 (I8P11) o Z<D#7—'7>(A'f<D16tiL 

B5«D>fl'*^** hgll 6£:/SV^X[E]l 1, HI 
3. Ell 4«fcl«Ufc>f ^i*** K^»J«*«fe 

[0135] SI l 5 l-^f-S» l 2 cd±|;i:/ 

2fSl 1 4 b^SjgfifcStt (ISP 1 2) , $h\^m 
TOJ^^ioXgEf^a^l 1 6 bsWBrtSix (IgP 

13) , se>iw*o>BiftBli i 6 bi^ur?^« 

4) o ELkfcJ: 9. 0 2^2ltel 0 7 

[0136] £JUbK: «fc 19 ^®^co^if-m 1 MfcRTf-r 
&tHtL,tz.±XK\*^teV)&t>ltZ> (I8P2 1) 0 C 

[0 13 7] Kk\^, &&L1t&<D'**/i'miSft<nffife<SL 

ffi i f|/^l/gffl#GDv'-- 1 0 8cD?£f 0 i£A/BflP 1 1 

[oi38] mm ufciSfiaAfflM p 1 1 o * 

K#»i&a=An l l 0*«IIB«J-J:o-Citibi-5 (18 
P2 3) 0 ii^^JKftttA^Stt, «x.tf. ItBS-So 

LX^f)^(Oft V^-cortgfll-fci^X 
*PJESH6JKfid s »fiaAfflMP*iiUr^/V'Ortffl 
[0 13 9] »fiaAR0«a5^Sj^t?o^:«^ 
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j&MB*WB9ffi£*x5 (I8P2 5) o r5LX^Si£ 

tlfcfi^r <DJSft^/U 10 2 LXm 1 5 l£*H~ X 0 
Iw, ttAKMffl I C 1 0 3 a , 103b SrSIIS I, B8W 
iSHl 0 6*/<5/^7-f hi: Lt^iU ^CFPC 

1 (IgP 26) „ 

[0140] ^±\zmm^m^mm^mvx^ 

lib, 11 8 Offi#t£*5^-t\ 

[0141] ^7-7^^Si 111b, 11 

*ffi£lCit^X J: <9 - £ 

X\ **L<OJi»«:TffiWlwJft— ^J|l«f-e#, 

tt**lj« LT*«S:fT 5 K8tf>3w.Fn»£ift < #£J$X£ 

it-<T»<T*#6o 
[0142] (*affi<0|gMfflgfB) J^_b, ff* UV^JHS 

[0 14 3] «£tf, £U:^RWT?ttfe»*£ UR, 
G, BSrfflV^d^ R, G, BJwPB^Stb6C^«/jC 
<, 0fl;ttfC (S/T^) . M (-^if^^) , Y Wxd 
— ) *SfflLXt^**?*V\ ^^I^CfcoTfi, 
30 R, G, B<afetelRWW-tt;tX. C, M, Y<D&£^ 

[0 14 4] ELbldKW Ufc*IS*^tt. 13 7 

^U:^J:5fc>f ^v^s> h^s> K2 2cd4'{-61B(7) 
^jy K«2 OtrRltft:*** Kffi 2 0<Dfttt£ 9d>tt 

[0 14 5] £fc, (§12 (b) LfclHfi*«"t»tt, 
■^if-Sttl 2W^^a»^*7-7^^»rii«* 
1 1^k^sjxS»&«:«iJ^U^:j&s, ^f 8 -*** 1 2<D 

40 ^^t*«W*iiffl-C#*o ^/c. -r1f-3E«l 2fc« 

[0 14 6] £fc, ElS^t/llle^^Lfc^V^ ^^5/ 

^Sb^^rXSWl 2«r*5fe*U Sttl 2 &mM&mm 
mW2 It-ctoXY^rfil^ib^^rSCirlciJ: !9^f 

h^y K2 2iaotIWl 2SrBJ*aE-r*r i: 

50 JloX^jfeatSrlltTU, >fy^> ? x^h^i/K2 2(DX 
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^rpj—^sitw £oxmM&&mn-tz> c t t>x£ a 0 
[oi4 7j ^fc, ±ianM^T*^, mmm^(om^ 

y KSrfflV>SC^"tT^S 0 
[0 14 8] 

[HB<D«*4K!!B] 

[mi] ^mw^&zx?—? * ^*&m<n— m&i&m 
mt&&m<n^mm&7F^ (b) 11^7-7^;^ 

[13 3] *7-7^^Sffio*BlJi^Sns*»« 
[B4] *»M{c«e*7-7^^3«R^»5g^jfe^ 

[05] la4^c^•rs^5g*jfe^-xa■efflv^e)i^6>r^ 

[EJ 6] 0 5(^361H<Z)iS«Srlft^bX^i-«4ffiia-eS> 
[(217] 0 6 or)^HT*fflv>^tt5-r y b^y K 

[|§|8] l/J? is:* y b^y F<D^y KgBOrtSffifltag&r 

(b) n (a) <z> J - J*l2:ttofcWffi«ia*r*i- 0 
[(39] |5^y^^x5/ KS6«lcJl^&;KS««M 

Bio] H9(oeJi»*^J;oT^fT*ix5ffiiJ»oflEix 
[[3 11] *|§Mlc«-5*7-7>f^^^K5g*ife^— 
[H 1 2] >f v^ot 5/ K£>— > Klffl^afcSE'MS: 
[813] *&W\^&%%7-7 4^*<nm^fe<nm 
[(314] *«Mlr«-5*7-7^/^(D«5g*jSfe<0$ 

[(315] *«W^«6»a»B^-*«S®«*:^»« 



(15) 2002-189120 

28 

[131 6] [31 5td^ott6X-Xj»lwfi§oX^SSB^ 

[(3i7] 01 5 ^-tm^mm<r>mm^mco-mmm 

[[318] tt*<75^7-^>r/v^S4R^— Wo— MiRffi 



1 #7" ^/l^Sffi 

10 2 

3 "fe^K^^ 

4 

5 (EM*) 

6 ^7^^^^ 

7 fe<feHI?gJ5K«* 

8 fei&iRtm 

I 0 {fc^jg£W# 

II — 7-r/w^»fife*«c 

1 2 -^-r — mu 

20 1 6 4 >#i?=c y h!£ff 

17 ^ y KffilMSE 

1 8 XtEttWHftittK 

1 9 £££MM 

2 0 — >y KSR 

2 1 BJ£3fE&fb$eB 

2 2 -Y ^ > K 

2 5 

2 6 K^ 1 -— ;y h 

2 7 / X/W 
30 2 8 y XyV^J 

3 9 >f ^IniJBEf*: 

4 1 JEflBR^ 
4 9 =r—-f}V 

8 1 — ;/ Kffl*^7 

8 2 7 

1 0 1 mskmw 

102 iss^A' 

10 7a, 107b mm 

111a, 111b 

40 114a, 114b ®® 

118 ^7-7^/^ 

Y BJjfea£:*|p| 
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